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Office  of  the  Director 


In  the  following  pages  are  presented  the  highlights  of  accomplish- 
ment as  seen  "by  the  laboratory  Chiefs  and  their  responsible  scientific 
and  administrative  staff .     I&e  H1AID  is  proud  of  the  continued  high 
quality  of  achievement  catalogued  in  this  report.     !Ehe  contributions  to 
scientific  knowledge  and  iaie  positions  of  leadership  assumed  hy  the 
Institute  as  a  whole^.  and  "by  its  various  staff  members  individually.,  are 
clearly  evident*     Salient  general  items  which  should  be  given  special 
mention  are  as  follows: 

1)    Dr.  Willard  H.  Wright,  Chief  of  the  Laboratory  of  tropical 
Diseases,  retired  after  en  illustrious  career  as  an  internationally 
recognized  authority  on  research  in  tropical  medicine »     His  leadership 
will  be-  sorely  missed  by  -the  Institute,     Administrative  reorganization 
is  presently  planned  which  will  make  possible  adjustments  to  insure 
that  the  research  program  in  tropical  diseases  will  be  continued  at 
its  present  high  level  and  also  make  possible  a  continuation  of  activity 
through  assignment  of  specific  delegations  and  research  missions  to 
units  of  the  present  laboratory. 

2}     Xn  last  year's  report  it  was  indicated  that  the  Middle 
Acsrica  Research  yhit  was  being  established,     Tfe  are  happy  to  report 
that  this  laboratory  is  now  a  reality,  with  a  full-fledged  program 
and  active  research  presently  being  pursued 9     Bais  operation  is  strengthen- 
ed through  the  ^oint  participation  with  the  BIAIB  of  the  Walter  Heed  Army 
Msdical  Center  and  through  "fee  happy  collaborative  activities  with  Gorgas 
Jfemorial  laboratory  and  the  Shnamanian  Government j>  Ministry  of  Healths 

3)     Ss®  germ* free  animal  unit  which  was  also  noted  as  a  beginning 
activity  of  this  Institute  in  its  last  report  now  has  an  extremely  active 
program  vxnder  way  and  a  very  considerable  background  of  experience  In 
dealing  with  the  technical  difficulties  of  this  system  of  research*     Expan- 
sion of  germ- free  studies  is  anticipated  and  it  is  fully  expected  that  new 
applications  of  this  research  system  may  be  designed  which  will  be  of 
extreme  value  to  the  research  programs  of  the  Institute « 

h)    a  laboratory  of  Bacterial  Diseases  has  been  created  during  this 
reporting  period,     The  research  Interest  of  this  group  will  be  directed 
primarily  to  physiological  and  genetic  problems  which  surround  the  whole 
field  of  bacterial  disease,  especially  fundamental  research  on  resistant 
strains  and  mutations. 

5)    The  extramural  program  of  the  Institute  showed  a  wholesome 
growth  during  this  reporting  period.     Especially  noteworthy  is  the  sub~ 
stantlally  increased  support  for  research  in  staphylococcal  diseases  and 
in  cystic  fibrosis,  which  was  developed  as  a  result  of  identified  appro- 
priations in  these  two  areas. ,  Probably  the  most  fundamental  contribution 
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in  the  grants  program,  however,  has  "been  the  opportunity  to  expand  the 
training  grants  program  to  include  the  field  of  general  microbiology  as 
well  as  continue  support  in  tropical  medicine^  virology,  parasitology, 
and  allergy  and  immunology.   Also,  the  increase  in  the  fellowship 
program  has  made  possible  a  very  substantial  growth  of  our  support  of 
post-doctoral  and  special  fellowships.  During  the  previous  years 
primary  emphasis  had  been  limited  to  the  pre* doctoral  fellowship  pro- 
gram. During  this  year,  with  the  increased  support  available,  it  was 
possible  to  extend  fellowship  awards  to  applicants  in  the  advanced 
grades  of  post-doctoral  and  special,  lhe  expansion  of  this  activity, 
together  with  the  growth  of  the  training  grantB  program,  will  do  much 
to  help  overcome  Ike  current  shortage  of  trained  microbiologists . 
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Total:  $23.5*900 

Direct:  131*800 

Reimbursement :  84 , 100 


Annual  Report  of  Program  Activities 
National  Institute  of  Allergy  and  Infectious  Diseases 
January- December  195^ 


LABORATORY  RESEARCH 


The  three  newly  emphasized  research  activities  mentioned  in 
last  year's  report,  allergy- immunology,  tropical  medicine,  and  germ- 
free  animal  studies  have  matured  during  1958. 

Research  in  immunology  and  the  basic  aspects  of  allergic 
reactions  now  occupies  an  active  and  established  place  in  the  direct 
research  program  of  the  Institute.  A  staff  of  ten  scientists  investi- 
gates the  mechanism  of  immunologic  and  allergic  reactions.  In  addition 
to  contributing  to  the  solution  of  basic  questions  in  pathogenesis  of 
disease,  these  studies  will  form  a  broad  foundation  for  later  clinical 
investigations.  The  Institute  anticipates  a  beginning  attack  on  clinical 
problems  of  allergic  diseases  employing  the  fundamental  knowledge  and 
techniques  of  scientists  in  the  Laboratory  of  Immunology.  Patient 
facilities  of  the  Clinical  Center  allocated  to  this  Institute  will  be 
available  for  these  studies. 

The  establishment  of  the  Middle  America  Research  Ifait,  Panama 
Canal  Zone  in  the  fall  of  1957,  marked  a  significant  advance  in  our 
efforts  to  re-emphasize  research  in  tropical  medicine.  The  Laboratory, 
co-sponsored  by  this  Institute  and  the  Walter  Reed  Army  Institute  of 
Research,  now  occupies  suitable  quarters  near  the  Gorgas  Hospital. 
Dr.  Alexis  Shelokov  directs  the  investigations  of  four  scientists  and 
twenty  technicians  and  assistants.  Histoplasmosis  is  one  subject  of 
study.  The  greater  effort,  however,  goes  to  studies  of  the  arbor 
viruses  and  diseases  associated  with  them.  For  instance,  MARU 
scientists  in  the  fall  of  1958  examined  the  ecological  and  causative 
factors  of  an  outbreak  of  eastern  equine  encephalitis  among  horses 
in  the  Pacora  region  of  Panama.  In  this,  they  collaborated  with 
scientists  of  the  Gorgas  Memorial  laboratory  and  of  the  Republic  of 
Banama.  The  arbor  virus  section  in  Bethesda  gave  support  by  furnishing 
specific  antigens  and  antisera  and  other  special  materials.  This 
laboratory  section  in  Bethesda  developed  concurrently  with  MARU  and 
replaced  some  of  the  former  activities  in  medical  entomology. 

Another  disease  of  tropical  areas  receiving  increased  attention 
in  this  Institute  is  malaria.  The  work  on  malaria  has  progressed  along 
the  lines  outlined  in  last  year's  report,  namely,  the  development  of 
a  well  rounded  program  in  the  pharmacodynamics  of  therapy.  New  knowledge 
is  being  applied  to  the  chemotherapy  and  chemoprophylaxis  of  malaria  and 
to  inquiry  into  the  exo-erythroeytic  stage  of  the  parasites,  and  attempts 
at  tissue  culture  of  plasmodial  parasites. 
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The  group  working  with  germ-free  animals  occupied  specially 
designed  and  constructed  quarters  during  the  year.  This  permitted 
accelerated  work  on  experimental  Infections  in  guinea  pigs  and  mice 
devoid  of  detectable  bacterial  life.  Attempts  at  establishment  of 
infections  Included  those  caused  by  amoeba,  trypanosomes,  trichomonads 
and  helminths.  A  colony  of  germ-free  white  swiss  mice  was  established 
and  the  second  generation  raised  to  maturity. 

It  has  always  been  characteristic  of  microbiological  and 
immunological  research  that  Its  techniques  are  adaptable  to  the  study 
of  many  supposedly  noninfectious  diseases.  Know ledge  derived  from 
research  in  Infectious  diseases  frequently  has  implications  for  all 
phases  of  medical  and  biological  investigation.  For  example,  HIAID 
virologists  have  turned  their  attention  this  year  to  the  role  of 
viruses  in  cancer.  The  researches  of  Gross,  Stewart  and  Eddy  have 
revealed  a  filterable  agent  cultivatable  in  tissue  culture  and 
associated  with  tumor  formation  in  hamsters.  Drs.  Huebner,  Rowe 
and  others  of  the  laboratory  of  Infectious  Diseases  have  applied  the 
resources  and  specialized  experience  of  their  laboratory  to  charac- 
terization of  this  agent.  They  found  it  a  highly  resistant  virus  of 
a  uniform  antigenic  constitution,  as  shown  by  serological  and  bio- 
logical techniques.  Frequently,  It  is  a  latent  Infection  in  laboratory 
mouse  colonies.  Their  investigations  have  contributed  to  a  clearer 
definition  of  its  natural  history  and  its  relation  to  virus-induced 


Increasing  awareness  of  the  Importance  of  antibiotic  resistant 
staphylococcus  infections  has  stimulated  inquiries  into  the  mechanism 
of  this  resistance,  Its  relation  to  pathogenicity  and  the  factors 
responsible  for  virulence.  Developing  new  information  applicable  to 

solution  of  the  staphylococcus  problem  Is  a  major  objective  of  the 
newly  formed  Laboratory  of  Bacterial  Diseases.  This  effort  will  also 
concentrate  on  other  poorly  understood  aspects  of  bacterial  diseases 
and  on  pathogenic  bacteria  such  as  Brucella,  Pseudomonas,  and  bacteria 
characterized  by  production  of  reproductive  filterable  granules. 

Of  major  importance  to  future  work  was  a  critical  appraisal 
of  current  research  activities  In  respect  to  administrative  structure. 
As  a  result  a  new  organizational  plan  evolved  which  divided  research 
project  responsibility  among  senior  investigators  more  equitably,  and 
reduced  administrative  tasks  of  the  Chiefs  of  large  laboratories. 
The  new  organizational  plan  has  received  administrative  approval  and 
is  effective  January  8,  1959. 

Changes  in  clinical  and  research  responsibility  in  the  Laboratory 
of  Clinical  Investigation  have  delayed  strengthening  the  cooperative 
clinical  and  laboratory  approach  to  certain  disease  problems.  The 
coordination  of  these  two  approaches  is  expected  to  bring  greater 
progress  during  the  coming  two  years. 
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A  definite  trend  now  has  become  apparent  toward  an  Inter* 
aril  stress  on  research  projects  of  a  fundamental  nature  such  as 
biology  of  viruses,  cell  nutrition,  and  antigenicity  of  cell  compeer- •■ 
geology,  epidemiological  and  therapeutic  studies  continued  to  maintain 
their  previous  high  quality  of  design  and  critical  analysis  but  occupied 
a  relatively  smaller  proportion  of  total  Institute  effort.  The  acti- 
vities pursued  at  the  Stocky  Mountain  Laboratory  illustrates  the  dual 
approaches  to  unsolved  problems  of  human  disease. 

COIDRADQ       Investigations  of  Colorado  tick  fever  have  continued 
TICK  FWER  and  have  given  valuable  information  on  the  ecology  of 

the  disease  as  well  as  on  the  clinical,  immunologic,  arid 
diagnostic  aspects.  Studies  performed  in  Montana  and  Colorado  show  that 
many  of  the  smaller  mammals  which  are  hosts  to  the  various  stages  of 
D.  aPdersoni_  may  'je  infected  with  virus  and  maintain  a  long  period  of 
viremia.  Among  the  mammals  Infected  in  nature  are  the  golden -mantled 
ground  squirrel,  Columbian  ground  squirrel,  porcupines,  deer  mice,  and 
chipmunks.  The  iatimate  relations  among  ticks,  mammals,  and  virus  are 
indeed  complex,  s.s  the  incidence  of  infection  in  arthropods  and  maram 
varies  from  one  Miotic  area  to  another  even  though  these  areas  may  be 
practically  contiguous.  The  degree  of  infection  in  ticks  appears  tc 
dependent  upon  tie  number  of  animals  displaying  vlremia,  which  again  is 
dependent  upon  tleir  previous  experience  with  the  virus.  Since  we  have 
accumulated  overwhelming  evidence  that  virus  Is  not  transmitted  trans- 
ovarially  by  ticls,  the  effect  of  the  virus  on  mammalian  hosts  becomes 
of  paramount  importance  for  determination  of  the  reservoir  of  the  disease 
and  control  and  prevention  of  infection  in  man. 

Attempts  vo  immunize  man  have  been  impeded  for  a  number  of  reaa 
Foremost  among  t/aese  has  been  the  instability  of  the  antigen  contained 
In  vaccine.  Although  freshly  prepared  vaccine  was  shown  to  protect  mice 
and  to  be  Innocuous  for  man,  it  was  not  possible  to  give  booster  doses  of 
vaccine  to  huraax  volunteers  because  the  vaccine  had  lost  its  potency. 
Other  lots  of  vsccine  are  being  prepared  by  the  same  and  by  other  tech- 
niques than  wer«  employed  to  manufacture  the  first  preparation.  These 
are  being  tested  and  will  soon  be  applied  to  human  subjects  to  determine 
if  a  booster  dose  will  produce  measurable  neutralizing  antibodies? , 

Successful  development  and  application  of  tissue  culture  techniques 
to  the  isolation;  and  identification  of  CTF  virus  and  to  the  titratio 
neutralizing  anrlbodies  against  the  virus  have  provided  tools  for  diagnosis 
which  can  be  emjrloyed  by  State  and  local  health  laboratories  „  These 
methods,  couple!  with  the  complement-fixation  test  which  has  been 
developed,  should  enable  us  to  free  our  facilities  of  much  of  the  diag- 
nostic work  we  have  done  in  the  past. 


KJK  PARALTf".  na   to 

man  and  animals  during  the  peri 
Log  engorgement.  Only  In  the    t  or 

three  years  'has  there  been  any  real  progress  in  this  field.  Fo 

observation  that  marmots  developed  paralysis  when  ticks  fed  on 
them,  Hughes  and  Philip  demonstrated  that-  hamsters  vere  susceptible 
to  the  disease.  After  feraale  ticks  have  fed  for  six  to  seven  days, 
the  hamsters  become  paralyzed.  If  the  ticks  are  not  removed,  the 
animals  die  in  a  few  hours  and  at  autopsy  the  most  prominent  and  c 
si stent  findings  are'  congestion  of  the  lungs  and  accumulation  of 
moderate  to  large  amounts  of  fluid  in  the  pleural  cavities.  If 
ticks  are  removed  shortly  after  paralysis  is  definite.,  the  animals 
recover.  Recovered  animals  show  no  evidence  of  immunity,  ffcarnsa- 
cological  studies  indicate  that  the  agent  acts  primarily  at  the  level 
of  the  central  nervous  system  and  secondarily  acts  at  a  peripheral 
level. 

After  a  female  tick  has  caused  paralysis  in  an  animal ,   the  ti 
may  be  removed  and  placed  on  a  series  of  animals  in  which  parai;. 
will  be  produced  ae  frequently  as  it  will  attach  and  feed.  In  a 
single  test  we  have  found  that  the  agent  persists  in  the  Fi  generation 
of  ticks  established  from  a  single  female  tick  obtained,  from  a  girl 
suffering  from  tick  pax 

BAT  RABIES      It  is  of  some  interest  to  note  that  at  the  same  tin* 

a  fatal  case  of  rabies  in  a  woman  bitten  by  a  hat  ■ 
reported  by  the  California  State  Board  of  Health  it  was  demonstrated 
for  the  first  time  at  the  Reeky  Mountain  Laboratory  that  a  naturally 
infected  bat  can  produce  rabies  in  mice  by  biting.  Ma  is  the  first 

t;  Instance  of  transmission  of  rabies  by  bats.  It  is  iikevi 
significant  that  treatment  with  vaccine  and  serum  failed  to  influence 
the  outcome  of  the  disease  in  the  human  case.  Studies  in  progress  in 
Hamilton  are  directed  toward  the  question  of  immunity  and  the  develop- 
ment of  resistance  to  infection  by  suitable  procedures. 

WESTERN  KQUXIE     As  is  well  known,  progress  in  the  study  of  arbor 
S25CM'HAX,ZTIS       viruses  has  been  extremely  slew,  probably  because 
of  the  paucity  of  fresh  ideas  which  might  be  used 
to  examine  the  ecology  of  the  diseases  in  question.  It  is  becoming 
increasingly  evident  that  the  known  ecological  facts  will  be  expiie  . 
only  on  the  basis  of  .resident  species  of  mosquitoes  and  vertebrate  hosts, 
The  idea  that  mosquitoes  might  be  the  means  by  which  the  WEE  virus 
survives  the  winter  in  the  northern  United  States  was  supported  by  c 
finding  mosquitoes  which  actually  over-wintered  in  rock  piles  in  eastern 
Washington.  When  it  was  published  by  others  that  only  females  that 


had  taken  a  carbohydrate  meal  developed  fat-bodies  necessary  for  hiber- 
nation, the  original  idea  no  longer  appeared  tenable.  It  vas  fc 
however,  that  females  which  have  taken  a  blood  meal  will  subsequent 
take  a  carbohydrate  meal  and  develop  fat-bodies.  It  is,  therefore, 
still  possible  that  infected  mosquitoes  might  be  the  source  from  which 
each  year's  supply  of  virus  is  replenished. 

On  the  other  hand,,  some  non-migratory  vertebrate  could  be  the 
storehouse  for  virus.  The  observation  that  garter  snakes  can  be 
infected  with  WEE  and  EKE  virus  and  that  they  display  vlremia  at  high 
titers  for  considerable  periods  of  time  suggests  that  cold-blooded 
animals  should  be  examined  to  determine  the  various  factors  influencing 
experimental  infections  and  to  determine  whether  or  not  infected  or 
recovered  specimens  can  be  found  in  nature.  To  date,  no  evidence  has 
been  accumulated  to  show  that  snakes  are  naturally  infected,  but  larger 
cumbers  of  specimens  collected  during  several  seasons  must  be  examined 
before  It  can  be  stated  whether  or  not  snakes  play  a  role  In  the  ecology 
of  the  arbor  viruses. 

RICKETTSIAL      During  the  last  year  or  so,  interest  is  rickettsial 
DSFKTIOKS       diseases  has  been  revived,  and  considerable  research 

has  been  done.  frobably  the  most  valuable  laboratory 
observation  has  been  that  rickettsial  suspensions  and  soluble  antigens 
derived  from  rickettsiae  may  be  purified  by  chromatography .  The  obv 
application  of  this  technique  to  studies  of  the  enzyme  systems  and 
metabolic  pathway*-,  utilized  by  these  organisms  is  being  investigated  and, 
on  the  basis  of  this  type  of  research,  it  may  be  possible  to  determine 
whether  or  not  rickettsiae  will  grow  on  cell- free  media.  In  addition 
to  these  studies,,  considerable  effort  Is  being  made  to  classify 
rickettsia  belongirg  to  the  spotted  fever  group.  In  general,  the 
results  of  tests  doae  with  complement-fixation  reactions  with  soluble 
antigens  and  the  mouse  neutralization  test  are  in  agreement*  Siberian 
tick  typhus  rickettsiae,  although  they  can  be  differentiated  from  other 
rickettsiae  in  Type  Ai  (R.  rickett sil )  by  the  latter  test,  appear  to 
belong  to  this  group  by  the  former  reaction.  This  is  the  first  time 
that  R,  rickettsil  has  been  isolated  from  the  Eastern  Hemisphere,  , 
although  the  epidemiology  would  place  It  in  the  Ag  group. 

Q  FK¥KB      Q  fe«er  has  recently  assumed  a  position  of  high  Importance 

in  our  program.  The  discovery  of  87  human  cases  In  Idaho 
last  year  prompted  studies  of  the  animal  reservoir  in  the  area.  While 
the  incidence  of  Infected  herds  was  In  the  neighborhood  of  1$  In  1951, 
it  had  increased  tc  roughly  15$  by  1958.  Incidental  to  these  findings, 
surveys  were  made  in  Montana,  and  a  number  of  infected  herds  were  ills- 
covered..  Some  of  these  herds  are  in  the  BItterroot  Valley,  an  area  ! 
we  had  previously  studied  with  negative  results.  Surveys  conducted  In 
cooperation  with  many  State  and  local  health  groups  have  demonstrated  the 
widespread  occurrence  of  Q  fever  In  man  and  animals  In  North  America. 

1 


AffTXSEHS  Ly.      It  has  been  it  fi  antl 

9  purified  st 

sh-asically  distinct  types  exist. 
In  partial  degradal  of  certain  types 

activity,  including  protection 

to  the  findings       .  Investigators  who  have  foi 
activity  of  'complete  antigen"  or  endotoxin  of  ^ram-negative  org 

be  relate'!  t  the  Up!       i  t,   HML  scientists 
is  possible  to  remove  lipids  leaving  h«  .   .  . 

complex  which  retains  all  the  activity  of  the  "complete  antigen," 
mouse-neutralization  test  has  he«       ;d.  This  is  a  teBt 
bacterial  rather  than  id  therefore  fj 

i  in  the  methods  and.  techniques  for  evaluat 
salmonella  infections.  It  is  a  valuable  method  of 

"  it  is  specific,  repr      e ,  and  displays  a  dose 

a  simple  met       evaluation  of  activity  of 
described.  This  method,  which  requires  very  little  mater! 
is  a  very  simple  one  which  employs  intracutaneous  injection 
with  measured  doses  of  material.  The  results  are  highly  reprod..  : 
check  closely  with  those  obtained  in  stand 

There  have  been  significant  advances  in  cur  studies  of  tub* 
tset  the  susceptibility  of  mice  to  pulmonary  In 
determined  and  it  was  found  that  a  un Lfor    -ease  picture 
be  produced.  Original  tests  to  determine  if  mice  could  be  immur 
with  living  suspensions  of  B.C.Go  or  H37Ba  yielded  exeelle 
Subsequent  experiments  were,  however,  disappointing.  These  expi 
appeared  to  be  due  to  use       inisms  for  immunization  which  h 
subcultured  for  a  number  of  times  on  Dul      lid  medium.  An  expert 
was  set  up  to  determine  if  organisms  lost  their  immunizing  poter 
continuous  passage  on  this  medium*  Two  strains  of  B.CG.  and  oni 

were  passed  2j  h,   and  9  times  in  Duboe  medium       i  to  immu 
mice.  It  was  found  that  mice  immunized  with  organisms  pass*:  fev 
four  times  in  liquid  medium  were  immune,  whereas  those  immunized  with 
organisms  passed  9  times  were  relatively  susceptible  to  infe 
virulent  tubercle  bacilli.  Since  all  stud-      She  immunogenic 
cell  walls  and  protoplasm  had  been  performed  with  organisms  passed  a 
timet       i-i  medium,  it  is  no  wonder  that  they  yielded  uniformly 
negative  results. 

ISSi  Recently,  a  system  has  been  developed  whereby  large 

FRACTIOUS      amounts  of  cell  walls  can  be  harvested  from  the  b 
by  rupturing  the  organisms  under  pressure.  By  12 
method  a-s  much  as  60  milligrams  of  cell  walls  have  been  obtained  in 
single  run« 
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Cell  vails  of  M.  butyricum  have  been  treated  in  a  Raytheon 
ultrasonic  apparatus  and  the  resultant  suspension  centrifuged  at  high 
speed.  The  supernatant  fluid  contained  fine,  translucent  material  and 
minute  granules  and  the  sediment  contained  large  granules  similar  to 
those  described  by  Youmans.  The6e  fractions,  together  with  cell  walls, 
were  injected  into  the  skin  of  normal  rabbits.  The  sonic  sediment 
failed  to  produce  notable  lesions,  while  the  cell  walls  produced 
typical  lesions.  The  sonic  supernatant  produced  intense  lesions  to 
a  higher  titer  than  did  the  cell  walls. 

Since  our  conception  of  immunity  in  tuberculosis  is  based  on  a 
nonviable  antigen  and  depends  on  material  which  will  not  cause  delayed 
hypersensitivity,  this  initial  fractionation  of  cell  walls  into  two 
distinct  portions  (based  on  activity  in  normal  rabbits)  suggests  that 
an  immunizing  antigen  can  be  obtained  by  the  present  approach. 

In  addition  to  the  previously  mentioned  studies  of  cell  walls, 
considerable  progress  has  been  made  in  similar  investigations  of  other 
organisms.  Heat-labile  toxins  of  Pasteurella  pestls  and  Hemophilus 
pertussis,  which  are  lethal  for  mice,  have  been  shown  to  be  protoplasmic 
constituents.  Cell  walls  of_g.  pestls  contain  a  heat-stable  fraction 
which  produces  dermal  lesions  in  normal  rabbits.  The  results  suggest 
that  exotoxins  are  integral  constituents  of  the  cell  and  are  not 
secreted  into  media  but  are  released  following  lysis  of  bacterial  cells . 
In  electron  microscope  pictures  of  P.  pestls  subjected  to  continued 
washing,  the  release  of  protoplasm  is  neatly  demonstrated. 

Isolation  of  a  purified  fraction  consisting  of  a  protein- 
carbohydrate  complex  from  Histoplasma  eapsulatum  has  been  accomplished . 
This  fraction  has  been  characterized  chemically  and  physically*,  While 
it  does  not  fix  complement  in  the  presence  of  immune  serum,  it  is 
capable  of  stimulating  immunity  in  mice  against  fatal  infections  with 
H.  eapsulatum  and  may  be  employed  for  skin  tests  for  the  diagnosis  of 
histoplasmosis.  In  the  latter  use,  the  fraction  overcomes  many  of  the 
objectionable  features  of  histoplasmin,  as  the  degree  of  specificity 
Is  marked.  The  protein  portion  of  the  material  appears  to  be  responsible 
for  the  hypersensitivity  reaction.  Antigens  have  also  been  isolated 
from  Trichophyton  rubrum  and  these  are  being  used  in  human  subjects  to 
determine  their  effect  on  dermatomycosis  in  man. 

EXBSRIMEWrAL         The  program  relating  to  allergy  has  as  Its 
HYIERSENSITI?^^,      objectives  an  understanding  of  the  mechanisms  of 

hypersensitivity  and  the  relations  existing  between 
delayed  hypersensitivity,  on  the  one  hand,  and  immediate  hypersensitivity 
and  the  presence  of  circulating  antibody,  on  the  other  hand.  It  has  been 
established  that  there  Is  a  temporal  relation  between  these  types  of 
classical  immunity.  Following  injection  of  such  materials  as  diphtheria 
toxoid  or  crystalline  egg  albumin,  guinea  pigs  develop  delayed  hyper- 
sensitivity, which  persists  from  about  the  fifth  to  the  eleventh  day, 
whereupon  immediate  hypersensitivity  associated  with  demonstrable 


antibodies  becomes  manifest.  Irradiation  of  guinea  pigs  with  200  to 
300r  of  X- irradiation  18  to  2fe  hours  prior  to  sensitization  does  not 
influence  the  development  of  delayed  hypersensitivity,  but  the  occurrence 
of  circulating  antibodies  is  delayed  until  about  the  21st  day.  If  the 
dose  of  X-rays  is  decreased,  the  development  of  immediate  hypersensi- 
tivity is  again  delayed  in  proportion  to  the  size  of  the  dose  of 
irradiation.  If  X-rays  are  withheld  until  12  to  2%  hours  after  adminis- 
tration of  antigen,  no  influence  is  noted  upon  the  occurrence  of  either 
type  of  hypersensitivity.  These  results  show  that  manifestation  of 
delayed  or  immediate  type  of  hypersensitivity  following  injection  of 
purified  antigens  into  animals  is  primarily  due  to  the  host  responses 
and  that  separate  mechanisms  must  be  responsible  for  production  of  the 
types  of  hypersensitivity  since  they  may  be  influenced  so  differently 
by  administration  of  X-rays  prior  to  but  not  after  administration  of 
antigen. 

HEZATIOHS  OF  The  advances  being  made  in  the  study  of  the 

VIRUS  TO  HOST  CEIIS      relations  of  viruses  and  host  cells  are  of 

great  interest  and  importance.  While  the 
ease  with  which  virus  may  be  purified  is  astounding,  this  step  is 
considered  only  a  technique  which  is  necessary  for  the  ultimate 
objectives  of  the  program.  The  primary  aim  of  the  program  is  to 
determine  the  steps  required  for  the  production  of  new  virus  in 
mammalian  cells  and  to  obtain  protein  fractions  which  are  antigenic 
but  nonviable.  The  method  of  purifying  virus  has  been  described 
previously  with  electron  microscopic  photographs  of  purified  virus. 
Recent  photographs  show  the  virus  to  be  arranged  in  a  crystal-like 
fashion  with  particles  arranged  at  60°  or  90°  angles  and  each  particle 
appears  to  have  a  central  core  which  is  probably  nucleic  acid.  The 
purified  virus  agrees  in  all  respects  (chemically,  physically,  and 
biologically)  with  the  preparations  made  by  Schwerdt  and  Schaffer. 
By  raising  the  pH  of  these  preparations  with  ammonia  vapor,,  the  virus 
particles  disintegrate  into  rodlike  elements  and  small  particles.  The 
nature  of  the  rodlike  elements  is  not  clear,  but  most  certainly  they 
constitute  rearrangement  of  one  or  both  of  the  original  portions  of  the 
virus  particle » 

The  virus  may  be  dissociated  with  urea.  With  5.2M  urea  the 
virus  is  partially  dissociated,  but  with  8M  urea  its  components  are 
completely  separated.  The  protein  portion  is  immediately  eluted  from 
DEAE  columns  by  0c05M  phosphate  buffer  in  5.2M  urea,  but  the  nucleic 
acid  i6  eluted  only  by  increasing  the  salt  concentration  and  lowering 
the  pH.  The  protein  fraction  contains  1#  of  the  ?32  g^  the  ua^^ 
of  the  p32  is  contained  in  the  nucleic  acid  portion.  Since  the  protein 
is  eluted  in  the  same  way  as  virus,  it  is  evident  that  the  column 
behavior  of  poliovirus  is  determined  by  its  protein  coat.  While  protein 


obtained  by  dissociation  with  8M  urea  is  not  antigenic,  presumably  due 
to-den&&uration,  protein  obtained  with  5*2M  urea  and  still  containing 
lCr  infectious  units  is  antigenic.  Ordinary  virus  preparations  contain- 
ing 10-  infectious  units  are  not  antigenic,  so  it  is  evident  tbat  the 
dissociated  material  has  antigenic  components  In  excess  of  the  viable 
virus. 

Virus  protein  may  be  separated  from  normal  cell  protein  by 
elutlon  on  TEAE  columns  and  by  differential  centrlfugation  of  eluates 
fro*  DEAE  columns . 

RESPIRATORY      Respiratory  disease  and  common  cold  research  at 
DISEASES        Bethesda  led  to  the  definition  of  a  nev  group  of 

viruses,  the  "parainfluenza"  viruses,  Including  the 
discovery  of  two  new  agents,  BA-1  and  HA.-2. 

The  nev  parainfluenza  viruses  were  shown  to  represent  universal 
infections  of  the  respiratory  systems  of  man,  having  unique  and  frequent 
abilities  to  produce  infections  and  Illness  more  than  once  in  the  same 
persons . 

In  collaboration  with  Children's  Hospital  Research  Foundation  of 
D.C.,  and  tae  B.C.  Welfare  Department,  the  extensive  laboratory  of 
Infectious  Diseases  field  studies  of  respiratory  illnesses  in  young 
infants  and  children  showed  that  these  agents  caused  more  Illness  than 
Asian  influenza  and  adenoviruses  —  the  illnesses  ranging  from  mild 
febrile  respiratory  illnesses  to  croup  and  pneumonia. 

Parainfluenza,  viruses,  seldom  demonstrable  without  special 
techniques,  were  also  found  in  monkeys,  guinea  pigs,  and  in  various 
tissue  cultures,  including  monkey  kidney  tissues  used  for  viral 
diagnostic  studies  and  poliovirus  vaccine.  Their  importance  in  these 
interesting  hosts  and  circumstances  is  under  study  but  still  remains 
to  be  determined. 

Technical  advances  greatly  facilitated  the  identification  and 
characterization  of  thousands  of  newly  recognized  viral  strains  isolated 
from  the  LID-wide  studies  of  the  microbial  experiences  of  infants  and 
children.  These  included:  l)  Several  simple  and  standardized  methods 
for  using  the  hemadsorption  technique  (discovered  in  this  Laboratory  in 
1957)  in  large  scale  studies  of  parainfluenza  infections  in  man  and 
cattle;  2)  The  discovery  of  hemagglutinins  in  adenoviruses  for  red 
blood  cells  of  various  animal3,  and  a  hemagglutination-inhibltion  test 
which  greatly  simplifies  specific  identification  of  adenoviruses  and 
specific  diagnoses  of  adenovirus  infections;  3)  Development  of  accurate 
and  simple  complement-fixation  techniques  for  identifying  more  than 
50  enteroviruses,  including  Coxsackie,  ECSD,  and  polioviruses,  many  of 
which  contribute  to  their  prevalence  In  common,  undifferentiated 
respiratory  diseases,  especially  in  children.  These  techniques  save 
large  amounts  of  time  and  money  compared  to  other  techniques  available 
and  also  are  of  value  in  serologic  epidemiologic  studies  of  the  preva- 
lence of  the  various  diseases  caused  by  these  viruses. 
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Tb€  Importance  of  respiratory  disease  research  is  indicated 
by  the  fact  that  more  than  kO   percent  of  the  respiratory  illnei 
observed  in  our  pediatric  study  populations  (Children's  Hospital  and 
Jr.  Village;  nearly  3000  children  observed)  were  explained  during  1958 
by  the  following  viruses  -  influenza  (Asian),  Parainfluenzas  (BA-1,  2, 
and  CA)  and  by  adenoviruses.  If  this  40  percent  figure  (probably  & 
minimum  one),  which  will  be  augmented  when  the  contributions  of  numerous 
other  virus  infections  observed  (enteroviruses,  etc.)  are  taken  into 
account,  can  be  taken  as  representative  of  childhood  experience  in 
general,  then  millions  of  unclassified  respiratory  illnesses  can  now  be 
explained  and  perhaps  prevented. 

RESPIRATORY  DISEASES       In  collaboration  with  Animal  Research 

IN  CATTLE  Services  of  USDA,  HA-1  or  parainfluenza  3  was 

also  shown  to  occur  extensively  in  cattle. 
Preliminary  studies  of  outbreaks  and  surveys  of  widespread  infections  in 
the  East  and  Mid- west  show  a  relationship  of  this  virus  to  bovine 
respiratory  diseases  and  to  shipping  fever  —  both  serious  economic 
problems,  Possible  spread  of  the  virus  from  cattle  to  man  (or  vi 
versa)  must  be  considered,  but  has  not  yet  been  studied. 

VACCINE  STUDIES       A  number  of  experimental  killed -virus  vaccines 

were  produced  and  tested  in  experimental  animals, 
volunteers,  and,  for  the  first  time,  also  in  children.  These  include 
measles,  polyvalent  adenovirus,  parainfluenza,  and  Coxsackie  vaeei:. 
The  vaccines  produced  no  recognizable  deleterious  effects.  Potency 
tests  Indicated  that  all  of  them  have  antigenic  value  as  measured  by 
quantitative  immunological  procedures.  Their  abilities  to  prevent 
human  disease,  particularly  in  children,  were  tested  in  small  scale 
field  trials.  Depending' on  the  results  of  these  trials,  their  actual 
value  must  be  measured  by  larger-scale  field  trials. 

Adenovirus  vaccine  studies  in  military  recruits  (with  the  U.  S. 
Navy  Medical  Research  Unit  #k  at  ®reat  Lakes  Naval  Training  Center) 
were  completed.  Final  analysis  revealed  excellent  protection  against 
acute  respiratory  diseases,  significant  reduction  In  hospital izat ions, 
and  a  remarkable  reduction  in  the  incidence  of  pneumonia. 

Vaccines  prepared  against  the  human  and  cattle  strains  of  para- 
influenza showed  excellent  potency  In  immunity  tests  in  guinea  pigs, 
rabbits,  and  calves.  Their  possible  value  In  preventing  human  and 
bovine  disease  was  placed  under  study  late  in  1958. 

CANCER  VIRUS      Precise  studies  of  the  natural  history  of  a  tumor 
STUDIES  virus  in  its  natural  host  were  made  possible  for  the 

first  time  by  the  development  and  application  of  new 
and  standare  virological  techniques  to  the  mouse  polyoma  virus. 


Information  on  this  most  interest lag  virus,  grown  h\    [ 
culture  and  shown  to  cause  fel  cancers  in  mice,  plus  eleven  in  haras fc- 
by  Stewart  and  Eddy,  of  SCI  and  IBS  respectively,  was  further  developed. 

Polyoma  virus  was  shown;  1}  to  be  immunologically  different 

fro©  88  known  viruses  of  murine  and  human  origin.  With  Dr«  Kahler 
SCI,  its  virus  nature  was  first  visualised  and  Its  size  determined; 
2)  to  be  excreted  in  enormous  amounts  In  saliva,  urine,  and  feces  of 
Infected  mice;  3}  to  spread  readily  amongst  mice  by  both  respiratory 
and  intestinal  routes  -  resembling  In  this  respect  the  spread  of  common 
respiratory  and  enterovirus  diseases;,  #)  to  occur  as  a  contaminant  of 
numerous  transplantable  tumors  used  in  cancer  chemotherapy  and  as  frequent 
fellow  travelers  in  Gross  leukemia  and  Schwartz  leukemiaa. 

Mouse  polyoma  virus  was  found  to  resemble  many  of  the  common 
non-tumor  viruses,  act  only  in  its  properties,  but  in  Its  behavior  as 
an  infectious  agent.  Nearly  all  of  its  naturally  occurring  activity 
in  the  mouse  and  la  mouse  populations  Is  laapparent;  clinical  manifes- 
tations (in  this  case,  cancer)  are  extremely  rare  even  when  natural 
infection  is  nearly  universal.  As  is  also  the  case  with  many  sob- 
tumor  virus  infections,  understanding  and  eventual  control  of  a  tumor 
virus  will  depend  on  eventually  obtaining  full  Information  concerning 
the  whole  process  of  the  virus  Infection.  The  ability  to  precisely 
determine  the  large  submerged  part  of  the  tumor  viral  Iceberg,  is  the 
most  important  development  in  tumor  virus  research.,  and  this  was 
achieved,  as  is  always  the  case  In  any  viral  research,  through  the 
development  of  quantitatively  precise  techniques  or  tools  for  measuring 
virus  growth  and  spread,  independent  of  the  production  of  tumors.  These 
include  standardized  and  carefully  evaluated  hemagglutination-lnhibition 
and  complement -fixation  tests  for  antibody  determination,  and  a  simpli- 
fied, very  sensitive  antibody  production  test  for  large  scale  studies 
of  virus  activity  in  tissues  and  excretions.  It  should  be  stated  that 
this  rapid  progress  was  in  large  part  made  possible  by  Gross  and  Stewart, 
who  discovered  the  virus,  and  Stewart  and  Eddy,,  who  first  grew  and  charac- 
terized the  virus  in  tissue  cultures. 

Recently,  IXD  virologists  developed  a  complement  fixation  test 
for  another  mouse  tumor  virus  --  Friend  leukemia.  This  should  permit 
surveys  to  define  the  true  natural  history  of  this  virus  as  well. 

CEU.  BIGLCOfY      It  has  become  increasingly  apparent  that  dispersed 
cell  cultures  constitute  a  remarkably  flexible  and 
useful,  tool  for  the  study  of  mammalian  physiology  at  the  cellular  level. 
Institute  scientists  have  embarked  on  a  broad  study  of  the  nutritional 
requirements  and  metabolic  activities  of  cell  cultures  deriving  frorc  a 
variety  of  tissues,  both  human  and  animal,  normal  and  malignant,  adult 
and  embryonic.  Carbohydrate  metabolism,  amino  acid  biosynthesis  and 
interconversion,  protein  synthesis  and  turnover,  and  nucleic  acid  bio- 
synthesis are  some  of  the  specific  projects  in  progress.  In  the  course 
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of  the  past  few  months  it  has  further  become  evident  that  mutants 
arise  in  these  cultures  which  can  be  selected  In  an  appropriate 
environment ;  and  a  number  of  markers  have  been  identified .  Studies 
on  genetic  variation  and  recombination  have  thus  become  feasible 
with  animal  cells  in  dispersed  cultures,  the  full  implications  of 
which  can  only  be  guessed . 

The  interaction  of  viruses  with  cultured  cells  is  also  being 
investigated,  with  specific  reference  to  1)  the  nutritional  require- 
ments for  poliovirus  synthesis,  2)  the  isolation  and  chemical 
characterization  of  poliovirus,  3}  an  analysis  of  the  carrier  state 
and  interference,  and  k)   the  early  effects  of  viral  infection  on 
cellular  metabolism . 

BXQDDGY  OP     This  work  has  had  one  central  theme  concerning  the 
VIRUSES        principles  and  mechanisms  Involved  in  virus  attachment, 

penetration,  multiplication  and  release  from  infected 
cells.  Most  of  the  effort  has  been  aimed  at  the  cellular  level  but 
several  projects  have  considered  these  problems  in  the  intact  animal, 
thus  introducing  immunological  factors  not  present  in  tissue  culture 
systems. 

In  contrast  to  most  current  studies  of  virus-host  relationships, 
attention  has  been  focused  more  on  the  very  early  stages  of  infection 
before  the  appearance  of  new  intracellular  virus.  Since  one  of  the 
practical  goals  of  this  basic  work  is  chemotherapy  of  virus  diseases, 
it  seemed  more  logical  to  think  of  an  effective  metabolic  block  being 
found  for  the  early  phenomenon  of  attachment,  penetration,  and  establish- 
ment of  templates  for  synthesis  of  viral  protein  and  nucleic  acids. 
Both  biological  investigations  in  tissue  culture  systems  and  biochemical 
in  infected  animals  nave  already  indicated  the  importance  of  cell  membrane 
and  perinuclear  microsomes  in  these  early  stages  of  infection. 

AUTOLYSIS  m  GENUS  BAGIHUS      A  project  in  collaboration  with  Dr. 
AND  RADIATION  SICKNESS  Eugene  Weinberg,  Department  of 

Bacteriology,  Indiana  University, 
has  indicated  that  cystearolne  and  various  derivatives  of  it  (AET,  APT) 
are  capable  of  inducing  lysis  within  six  hours  of  post  logarithmic 
cells  of  strains  of  Bacillus  subtilis.  An  Interesting  correlation  has 
been  observed.  Thus  far,  cysteamine  derivatives  which  have  the  capacity 
to  protect  against  radiation  sickness  are  also  able  to  induce  lysis. 
In  an  attempt  to  learn  something  of  the  mechanism  of  the  induction  of 
lysis  by  these  compounds,  it  was  found  that  the  cysteamine  derivatives 
were  capable  of  sharply  inhibiting  the  auto-proteolytic  activity  of 
extracts  of  sensitive  organisms.  As  above,  there  has  been  correlation 
between  the  ability  to  inhibit  auto-proteolysis  and  the  ability  of 
these  compounds  to  protect  against  radiation  sickness.  Compounds 


Lng     slightly  in  chemical 
cyetearaine  do  »ot  lyse  the  organisms  and  in  addition  have  I 
reported  to  be  without  effect  on  radiation  sickness. 

There  Is  at  the  moment  no  explanation  for  the  apparent 
correlation  Between  lysis  of  members  of  the  genus  Bacillus  and' 
protection  against  radiation  sickness.  A  complicating  ft 
this  investigation  has  been  the  extreme  variability  is  culture  of 
members  of  the  genus  Bacillus  with  a  concomitant  variation 
susceptibility  to  the  induction  of  lysis  and  inhibitloi 
Nevertheless  one  potential  use  of  the  lytic  phenomenon  may  be  its  ui 
as  a  screening  agent  for  -radiation-sJckness  prevent:: 
takes  but  six  hours  to  run  a  lysis  experiment  and  up  to    '-.  .  fi  to 
determine  the  effectiveness  off  a  potential  .drug  for  use  vs .  radiat 
sickness  in  mice. 


1  A  complicating  ;'     In  the  wid 

of  the  tuherculoi      .gents,  streptomy.. •' 
I  cycles  ■  Ded  separ-v"  :•     given  In  : 

nation,  is  toxicity.  Toxicities  have  been  re<3 
six  times  lethal  doses  could  be  given 

such  as  certain  ami.;  ' 

vitamins,  glycerine   aromatic         si  la,  etc. 

Lties  do  not  result  in  any  loss  In  in  vitro  bacteri 
of  th<      fterapeutj  s     s.  Furthe) 

toxic  parasitic      gents  such  as     racjuine,  daraprim,  pa 
entaquine,  primaquine,  MtLraclX  B,  get: 
.  :  dal  agents,  ss. 
reatment  of  these       with  various 
In  the  case  of  the  tuberculostatic  compounds,  again,  there  was 
riferenee  of  the  ehemother&peutic  activity  of  the  drugs  in  v' 

Since  all  of  the  above-mentioned  adjuvants  have  1< 
Wj  the  resul  their  possible  utilisation  to  I 

tolerance  to  widely  us      more  or  less  toxic  drui 

ier  therapeutic  efficiency  against  lnfed  —  i  in 

.•■'.anner  and.  further,  massive  doses  of  the  detoxified  chemothera- 
peutlc  agent  may  result  in  decreased  -rates  of  emergence  of  resistant 
Lnso 

!AL  MYCOLOGY      Studies  are  oriented,  about  the  role  of  fungi,  i 
human  disease.  Continued  Investigations  of  t« 
distribution  in  nature  confirm  the  saprophytic  occurrence  of  Coc« 

reas  sheltering  pigeons,  and  reveal  an  association  of  Histoplasma 

and  the  house  bat. 


Because  of  the  continuing  need  for  efficient 
studies  of  various  drugs  against  Bistoplasma,  Coeeidioides,  I 
and  Cryptococeus  are  still  being  vigorously  pursued.  New  chemica 
"being  tented  in  animals,  and  if  warranted,  may  be  given  clinical  fcr 
in  collaboration  with  investigators  of  ICI.  Collaborative  studi.es 
also  being  conducted  in  methods  of  detoxification.  One  effective  a 
agent  has  been  found,  and  others  are  promising,. 

Of  obvious  Importance  in  this  project  is  basic  knowledge  of  the 
metabolism  and  physiology  of  pathogenic  fungi,  and  changes  induced  by 
anti -"fungal  agents.  Improved  culture  methods  for  Coecldioides  have 
bees  devised  to  allow  future  metabolic  studies.  The  tolerance  of 
Candida  albicans  to  Amphotericin  E  has  been  shown  capable  of  inert" 
In  vitro,  and  alteration  of  some  of  its  basic  properties  under  these 
conditions  baa  been  observed. 

lEEsunity  in  fungal  infections  is  of  importance,  bxst  lit 
understood.  Studies  of  the  immunizing  capacities  of  several  fus 
particularly  with  respect  to  protection  against  active  Infection,, 
underway;  and  antigenic  analysis  of  others  by  adsorption  of  the  inm 
sera  produced  is  also  in  progress.  Of  relat.pl  Interest  Ls  the  , 

Lrulence  of  fungi;  with  the  organism  tested  (C-aibljcans),  vi  - 

been  shown  to  vary  considerably  among  strains. 

BRUCELLOSIS  l£x>.r  Lies  on  brucellosis  at  Bethe« 

is  collaboration  with  Furdue  Tfciversity  have 
clarify  many  of  the  bi  ^tieal  profel* 

eerning  this  disease,,     For  instance,  when  swine  are  experimentally 
infected  with  Brucella  melljSjsnais  they  exhibit  the  same  general': 
and  prolonged,  disease  as  that  "produced  by  Brucella  suis.     P. 

sribed  species,  Brucella  neptomae  in  I  infection  • 

degree  in  swine  which  was  also  similar  in  clinical  characteristics. 

MAIARIA  One  of  the  questions  incompletely  answered  is  the 

of  exoerythrocytic  stages  in  the  pathogenesis  of  i 
Institute  malarlologists  are  exploring  these  questions  with  Plasmodj 
cynoasoJgi  in  monkeys,     Ihey  can  induce  the  previously  deserlt5eT~chlv.- 
teriiticlbodies  In  the  .liver  by  injection  of  infected  salivary         - 
ht  or  more  infected  mosquitoes.     There  is  a  positl1' 
reen  the  number  of  bodies  in  the  monkey  liver,  the  number 
Is  injected  and  the  resulting  parasitemia.     The  bodies  first  appi 
lays  after  inoculation  of  sporosoltes,   enlarge  in  size  through  the 
ninth  day,  then  diminish  in  number  with  the  advert  of  parasites  in  I 

i.     Primaquine  and  pyrimethamine  treatment  clears  the  liver 
bodies.     However,  pyrimethamine  treated  monkeys  develop  malaria  fox 

a   later,   indicating  survival  of  some  of  the  tissue-inhabiting 
parasites. 


The  phan      -  t.  action  of  antimalarials  has  been 

by  a  number  of  approaches,.  Tor   instance,  after  inject?.' 
in  the  rabbit,,  triturated  pyrimethamine  Is  excreted  slowly  and  i 
.tes  appear  in  the  urine-  Oral  administration  of  the  f; - 
of  pyrimethamine  to  the  mouse  failed  to  yield  reproducible  levels, 
Preliminary  results  suggest  that  the  antimalarial  activity  of  such 

:  aids  as  chloroqulne  may  be  prolonged  when  administered  In 
Junction  with  an  inhibitor  to  the  metabolism  of  the  drug. 

PYRIMETBa:  Of  concerns  to  malariologists 

RESISTANCE  BY  PLASMODIA      tendency  of  strains  of  human  plasmodJ 

to  develop  resistance  to  pyriaet; 
Clinical  studies  at  the  South  Carolina  State  Hospital,  showed  fc] 
resistance  by  P.  £^£MiS22i  ^^vloped  rapidly  after  an  initial  3 
of  .25  saga.  Both  schizontocidal  and  sporontocidal  effects  were  lost. 
Increased  drug  dosage  did  not  overcome  the  resistance.  The  factor  ■ 
transmitted  apparently  undiminished  through  the  mosquito  cycle. 
Similarly,  resistance  by  P-ylv&x  developed  after  initio 
25  or  100  rag.  of  pyrimethamine  and  persisted  through  tranamlssl;  ■ 
mosquito  bites,  sporozoite  injection,  or  blood  transfusion. 

Primaquine  in  bsw.11  doses ,  evoked  an  early  spoi'ontocl  r 
action  against  P.  yivax  and  P.  falcijijarum.   This  may  lead  to  p? 
use  in  malaria  eradication  effort s. 

HOOKWORM  THERAPJT      Extensive  trials  of  a  nev  drug,  bephenlum 

been  done,  representing  the  first  major  contr 
investigation  of  the  drug  against  bumajo  hookworm.  The  more  effective 
regimens  have  produced  up  to  65$  reduction  is  worm  burden.  Trials  u 
the  nev  anthelmintic  drug,  dithiazanine  loii.de,  have  confirmed  the 
effectiveness  of  this  drug  against  Trlehwis_. 

Partial  development  of  the  parasitic  cycle  of  the  human  h< 
worm,  Kecator  amerl-capiaSj,  has  been  obtained  in  vitro.  The  free-llvd 
stages  were  successfully  reared  in  previous  work,  so  that  much  of  the 
life  history  of  this  parasite  can  now  be  studied  in  vitro  under  axenic 
conditions. 

Using  improved  media  for  rearing  the  free-living  and  parasj 
stages  of  Bippostropgyius  muris,  considerably  higher  yields  of  adult 

worms  have  "been  obtained."  Females  have  deposited  large  numbers 
eggs  in  culture,  but  these  eggs  have  all  been  infertile. 

The  investigation  of  the  nitrogenous  excretory  products  of 
tapeworm,  T,  taeniaformls,  larvae  has  shown  the  presence  of  ammoi 
urea,  aliphatic  amines ,  amino  acids,  and  a  small  amount  of  polypeptides. 
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Detailed  information  has  been  gathered  on  the  stability  of  the 
hemagglutination  test  antigen  in  the  liquid  and  solid  states  at  various 
temperatures.  Powdered  antigens  are  stable  at  high  temperatures.  In 
acute  toxoplasmosis,  the  hemagglutination  test  reveals  antibodies  about 
four  days  later  than  the  dye  test;  there  is  evidence  that  this  may  be 
due  to  an  inhibiting  substance  in  the  acute  serum,  rather  than  to 
different  antibodies.  Eventually  hemagglufcinating  titers  reach  the 
same  levels  as  those  found  by  the  dye  test .  Hemagglutination-inhibiting 
substances  are  found  in  some  small  animal  sera. 

Bio-assays  of  pyrimethamine  in  the  serum  of  rabbits  following  one 
dose  of  100  mg/kg  showed  decreasing  levels  up  to  7  hours.  Pyrimethamine 
was  detectible  in  the  retina  of  a  monkey.  Also,  in  guinea  pigs  treated 
with  pyrimethamine  and  sulfa  following  inoculation  of  Toxoplasma  into 
the  posterior  chamber  of  the  eye,  chorioretinitis  did  not  develop,  and 
parasites  were  only  rarely  recoverable  from  the  ocular  tissues. 

HISTOPLASMOSIS      Since  the  initiation  of  investigations  in  May  1953, 
IK  PAHAMA         the  existence  of  acute  histoplasmosis  on  the  Isthmus 

of  Panama  has  definitely  been  established.  In 
cooperation  with  the  Isthmian  medical  facilities  over  thirty  cases  of 
histoplasmosis  have  been  serologically  confirmed.  Attempts  to  recover 
H.  capsulatum  from  acute  cases  of  histoplasmosis  have  been  unsuccessful 
as  was  to  be  expected  from  the  experience  of  previous  investigators. 
The  animal  studies  indicate  that  spiny  rats,  which  comprise  80  per  cent 
of  trapped  ground  mammals  in  Panama,,  can  be  infected  with  H^  capsulatum 
and  are  undoubtedly  infected  in  nature.  Spiny  rats  collected  locally 
have  been  found  to  possess  complement-fixing  antibodies  and  skin 
hypersensitivity  to  histoplasmln .  Preliminary  investigations  of  the 
local  bats  indicate  that  they  also  represent  a  potential  reservoir 
of  histoplasmosis.  Soil  samples  have  yielded  two  isolations  of 
H.  capsulatum. 

ARBOR  YIRUSES  IH      From  the  Pacora  area  in  the  Republic  of  Panama 
MIDDLE  AMERICA       where  cases  of  encephalitis  in  horses  have  been 

observed,  sera  from  over  200  wild  birds,  about 
100  wild  bats,  55  human  beings,  and  65  horses  have  been  collected.  In 
addition  a  total  of  2,500  human  sera  from  the  Republic  of  Panama  have 
been  collected  for  similar  testing.  Materials  from  most  of  the  animals 
and  birds  were  collected  for  the  purpose  of  attempting  viral  isolation 
as  well  as  more  than  25,000  mosquitoes  of  at  least  11  different  genera. 
No  isolation  of  tCTne  virus  has  been  made  from  any  source  except  the 
brains  from  the  two  encephalitic  horses.  Serological  studies  in 
progress  so  far  disclosed  antibodies  against  this  virus  in  kh  of  the 
65  horses,  possibly  in  three  of  the  humans,  and  in  none  of  the  domestic 
fowl  tested- 
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Studies  of  the  sera  from  human  beings  in  selected  localities 
in  Guatemala  have  indicated  present  or  past  activity  of  the  viruses  of 
St.  Louis  encephalitis,  ilheus,  western  equine  encephalomyelitis, 
eastern  equine  encephalomyelitis  and  yellow  fever-  The  populations 
of  the  lowland  areas  were  especially  involved  whereas  the  residents 
of  the  mountainous  areas  were  less  affected.   Studies  of  residents  of 
the  Republic  of  Panama  yielded  similar  results.  Tests  on  sera  from 
Miami  residents  indicate  the  activity  of  St.  Louis  encephalitis, 
encephalomyocarditis,  and  possibly  even  Ilheus  virus.  Facilities 
for  carrying  out  transmission  studies  on  several  clinically  important 
tropical  viruses  are  now  in  use. 

At  Bethesda  the  recently  initiated  studies  in  immunology  and 
allergy  have  followed  productive  courses. 

MECHANISM  OF  In  man  anaphylactic  or  anaphylactoid 

ALLERGIC  REACTIONS      reactions  following  the  injection  of  aller- 
genic material  are  not  uncommon  and  may  be 
fatal.  These  reactions  are  prolonged  more  frequently  than  they  are 
acute,  and  have  not  been  studied  experimentally  to  great  extent.  In 
the  past  anaphylactic  shock  was  studied  experimentally  mainly  in  the 
guinea  pig  and  after  intravenous  injection  of  antigen  resulting  in 
death  within  a  few  minutes  after  injection.  Scientists  in  the 
laboratory  of  Immunology  regularly  induced  protracted  anaphylactic 
shock  in  the  guinea  pig.  Using  this  model  of  anaphylactic  shock 
they  made  contributions  to  understanding  of  the  mechanism  of 
anaphylactic  shock  as  it  occurs  in  man. 

Experimental  "allergic"  encephalomyelitis  can  be  induced  in 
rats  by  an  injection  of  brain  or  spinal  cord  emulsified  in  complete 
adjuvant.  This  experimental  disease  was  for  the  first  time  passively 
transferred  by  injecting  "immune"  lymph  cells.  The  recipient  rats 
had  been  made  tolerant  to  the  lymph  cells  of  the  donorB  by  previous, 
neonatal  injection  of  spleen  cells  of  the  donor  rats.  This  and 
supporting  evidence  indicates  that  this  experimental  disease  has  an 
immunological  mechanism.  Other  inquiries  show  that  rats  can  be  made 
tolerant  to  paralytogenic  spinal  cord  adjuvant  emulsions  by  injection 
at  one  day  of  age  with  spinal  cord  tissue.  Brain  material  from  1-9 
day-old  rats  has  no  demonstrable  paralytogenic  activity. 

Joint  researches  with  Dr.  A.  A.  Miles,  the  Lister  Institute 
of  Preventive  Medicine,  London,  have  clarified  and  defined  the  vascular 
permeability  factor  found  in  a  constituent  of  the  guinea  pig  coagu- 
lation gland.  The  active  fraction  contains  a  recognized  esterase 
and  is  sixteen  times  more  potent  than  histamine  weight  for  weight » 
On  a  molar  basis  it  is  9,000  tines  more  active  than  histamine. 
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Other  studies  showed  that  components  of  serum  from  Individual 
rabbits  are  antigenic  in  other  rabbits.  Isopreeipitins  can  be 
produced  which  react  with  serum  antigens  having  electrophoretlc 
mobilities  corresponding  to  the  different  globulins.  Individual 
rabbits  have  one  or  both  of  the  gamma  globulin  specificities  in 
their  serum. 

Fluorescent  microscopic  methods  demonstrated  the  deposition 
of  tetracyclines  In  proliferating  bone  formations  of  certain  bone 
tumors . 

HOMOGRAFTS  IN  The  availability  of  two  strains  of  inbred 

XHBRED  GUI3SEA  PIGS      guinea  pigs  afforded  a  well  controlled 

examination  of  the  immune  mechanism  of 
homologous  skin  grafts.  These  guinea  pig  strains  are  genetically 
identical  to  the  extent  of  allowing  permanent  survival  of  skin 
graft 8  exchanged  between  individual  animals  within  each  strain, 
but  not  between  Individuals  of  the  two  different  strains.  Indi- 
viduals of  the  Fi  hybrid  will  accept  grafts  from  both  parent  strains. 
The  failure  of  passive  transfer  of  homograft  immunity  with  "immune" 
serum  adds  evidence  to  the  concept  of  the  "cell  fixed"  noncirculatlng 
nature  of  homograft  immunity. 
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Annual  Report  of  Program  Activities 

National  Institute  of  Allergy  and  Infectious  Diseases 
January-December  1958 

Sxtramural  Programs 

Although  five  of  the  ten  leading  causes  of  morbidity  and 
mortality  are  attributed  to  microbiologic  and  parasitic  infec~ 
tions,  and  although  it  is  estimated  that  more  than  half  our 
population  suffer  from  varying  degrees  of  hypersensitivity, 
problems  in  the  control  of  the  communicable  and  allergic  diseases 
continue  to  be  seriously  underestimated®  Cognisant  of  this,  the 
Institute  has  continued  its  emphasis  on  basic  research  designed 
to  illuminate  pathogenesis  and  host»p&rasit@  interrelationships 
and  to  contribute  to  prophylaxis  and  specific  therapy „  Tables  I 
and  H  are  indicative  of  the  distribution  cf  research  funds  in 
support  of  these  objectives,, 

The  year  has  been  notable  for  the  initiative  which  the 
Council  has  assumed  on  &  number  of  perplexing  problems  and  for 
the  accomplishments  of  the  Extramural  Programs  as  an  outgrowth 
of  this  initiative.  Thus,  under  an  agreement  stimulated  by  the 
Council,  the  Cenmunicable  Disease  Center  is  now  producing , 
standardizing,  and  distributing  non<°commercially  available 
diagnostic  typing  sera  to  Public  Health  Service  grantees  and 
other  scientists  who  can  justify  the  need*  The  Council  has  also 
taken  the  first  practical  step  in  thirty  years  towards  the 
standardisation  of  allergens®  A  small  task  force,  supported  by 
a  $2,000  grant,  has  been  authorized  to  explore  the  possibility 
of  establishing  a  valid  method  for  standardizing  extracts  of 
ragweed  pollen  and  to  consider  the  advisability  of  the  standard- 
isation of  other  allergens  in  a  similar  manner  0 

In  addition,  the  Council  has  focused  attention  on  the 
magnitude  of  penicillin  sensitization;  has  been  instrumental  in  the 
establishment  of  a  number  of  training  centers  in  allergy,  immunology 6 
rickettsiology,  mycology,  and  parasitology;  and  is  taking  steps 
to  establish  additional  tropical  medicine  centers  in  key  port  areas 
of  the  country,.  Concomitantly,  the  National  Research  Council  has 
been;  awarded  a  three -year  grant  for  a  survey  of  the  national  and 
international  research  status  and  needs  in  tropical  medicines,  Mors*-- 
over,  the  Council  has  urged  that  increased  attention  be  given  to  the 
promotion  of  Polar  zone  studies,, 

Troubled  by  the  lack  of  factual  data  on  the  epidemiology 
of  cystic  fibrosis,  the  Council  endorsed  an  appropriate  investiga.» 
tion  to  be  financed  by  the  Institute  and  conducted  by  the  Children's 
Bureau  of  the  Public  Health  Service e  In  the  meantime,  support  has 
been  given  for  a  conference  to  be  held  in  January,  1958 »  under  the 
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sponsorship  of  the  National  Cystic  Fibrosis  Foundation,  the  Arthritis 
and  Metabolic  Diseases  Institute,  and  our  Institute*  Also,  eight 
research  grants  for  approximately  $180,000  have  been  recommended,, 

Long  f  amiliar  with  the  unabated  increase  in  the  number 
and  in  the  severity  of  staphylococcal  infections,  especially  in 
hospitals,  the  Council,  thanks  to  a  Congressional  appropriation 
of  $1,000,000  for  the  study  of  the  organism  and  its  ecology,  has 
already  recommended  59  proposals  for  nearly  $650,000  and  is  con* 
fidently  expecting  to  finance  a  far  greater  effort  in  the  immediate 
years  ahead. 

Despite  a  substantial  Increase  in  research  grant  funds  for 
fiscal  year  *59»  there  are  currently  about  $1,000,000  of  projects 
recommended  for  approval  which  cannot  be  financed. 

Because  of  the  increase  in  the  training  grant  appropriation, 
support  is  being  provided  for  the  first  time  in  general  microbiology  0 
In  addition,  a  significant  number  of  programs  initiated  last  fiscal 
year  at  a  minimal  level  for  lack  of  funds  were  restored  to  their  full, 
planned  operating  capacity  0 

One  of  the  leading  projects  undertaken  by  the  Training 
Grant  Committee,  under  Council  sponsorship,  was  an  investigation  into 
the  feasibility  of  establishing  centers  for  tropical  medicine  in  key 
areas  of  the  country.  After  visits  had  been  made  to  eight  such  areas, 
a  preliminary  report  was  presented  and  a  subcommittee  was  established 
to  prepare  a  final  report  to  the  Council  early  next  year. 

To  provide  scientific  coverage  previously  lacking,  the 
Training  Grant  Committee  was  enlarged  towards  the  end  of  the  current 
year;  furthermore,  in  anticipation  of  the  desirability  of  dividing  the 
Committee  into  two  panels  at  a  later  date,  authorization  was  obtained 
from  the  Surgeon  General  to  establish  an  Allergy  and  Immunology  and 
Infectious  Diseases  panel. 

For  the  first  time  since  its  existence,  the  Institute 
was  allocated  sufficient  funds  -  $605o000  -  on  which  to  base  a 
sound  fellowship  program.  An  auspicious  advance  has  been  made 
towards  the  objective  of  increasing  the  number  of  post<=do©toral 
and  special  fellows  in  all  areas  of  major  Institute  responsibility . 
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lo   RESEARCH  GRANTS  REVIEWED  DURJHG  CALENDAR  YEAR  1958 

Received  Approved 

March                  Nop     Amount  Mo0  Amount 

New                  139  $1*538,630  8fc  $  8*5,936 

Continuations            79   1.053.271  58  688»595 

m  n'M'M  m  1,33*331 

June 

New                  187   2,388,883  118  1,*83,5** 

Continuations                           69**    9.538.998  677*  9,191.1*7 

58T   H^277S8T  715"  lbffigifrr 

(♦Includes  all  Continuations  with  commitments,  considered  at  the 
June  meeting  (597  for  $8,15*,557) 

November 

New                  181   2,969,031  107  1,555,027 

Continuations            79   1„  236,*11  66  973,507 

550"  <  205^2  17?  2,528,53*' 


.'Ho  TRAINING  GRANTS 


March 

New 

June 

New 
Continuations 

November 

New 


Received 


No,. 


21 
26 


Amount 


10     $225,477 


$787,125 
475,506 


10  $322,372 


Approved 


?S>« 


15 
26 


Amount 


$  72,228 


$467,464 
475,506 


8  $231,068 


Distribution  of  Support 

Area 

Allergy  and  Issnunology 

Parasitology  and  Tropical  Medici 

Mycology 

Rickettsiology. 

Microbiology 


Noo  of  Grants 


8 

1 

0 

10 

27 


*  1  in  the  amount  of  $17,349  "&»  disapproved  at  June  1958 
Council  due  to  change  in  Program  Director „ 
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mc  FELLOWSHIPS  (Fiscal  Year  1959  appropriation  $605*000) 

Fellowship  applications  considered  by  the  HXA3D  Board  •<,•<,,  176 
Fellowship  applications  approved  by  the  NIAID  Board  „MWo  16^ 

Awarded  by  other.: 'Institutes  ••«c«»om»«» o««»t9««<«   1 

Awarded  by  NIA3D  ••o«««»<*«««»tei«»««»««t**i»«3ee«to*>«9«o9  75 

pre-doctoral  (o««»«o«»«to»«««««*»«*»««»»»  53 
post-doctoral  t»o»o«o««»9»«»i»oos<*»«*««*  21 

SpeOial  «at««««o«o««s»»«»efo«M«*»«»M«»*  J. 

75 

By  Categories 

Allergy  »»««»«t»«««o«a9«oo*»t«**>«s»«*o»«  *fr 

Amebiasis  ««»*»t«««o«««(oo»i«(to*e«o(»«so  1 
Antibiotics  ««o«i)cot»«»e«*«»o«««ooM»»«*o   5 

Arthropods  •««»««0t»«»««o«s*««ot««««o»cot  3 

BaCt@riOlO@y  to«6i«««««s«»»«t«t»oeeeotsie«   5 

Biochemistry  ••««9i«s«»o«««««««*«««»««o««  17 

orUCSjLXOS3.S    »««goe«e«o»»o(«*«(oooo*t»eoco  Z 

UOCC3.ClJ.OSxS    » oos9O0oooo«o©® oa cjps®»® »««•««  1 

DLphthSria   aaaaeoaceeopeeooaapooopoapopoo  1 

Epidemiology    ©®*ae>e9p09»o<s©a©o©uooo®9»»«<»  l 

Fungi    ao««««***»0*ase*«*o«»«0oooooO9o«eo»  .? 

GenetiCS    ••a««i)»«o««<t««oeoa«oo«*«>9i»«o»  1 

nSiSELntuS    »eoopeo9o«>t>9<p«>oao»»©o©»90»ec»c»o«  J- 

Herpes  Simplex  p«oo©#a».»ooooaoe»Q«>oe>9©«>op  z 

HxSXAIBlnS  opooaapoopoppppoooooeaopopoppo®   Z 

Immunology  ««e«««oo««»«bo9«*o»«oo»ooo«o»i>  3 
Influenza  «««oo»«foo»9«o«t«oo**o#«9«9oiB«  1 

Bom  I laSXS  d9«o*«ii«oopiie*9»9«o««oso<ioof9o  J- 
PRySxOXOgy  ao a » » ©o oooo o ooopopod o»oo opoo oe   Z 

FlAgUS   «00««0500«00000000»0  O0l»OO»<>»e0O9©«     1 

Public  Bealth. and. Sanitation,  p 9 <»«)«> p<> 9 9 9« o  1 
Tapeworm  oot?ooopopooooppoppo«oc>oppopp®p«e  l 
rrema%odes  oppopppopopspoooppopoppaaoaooo    z 

TULarOSnlA  appaapppaoopaappoaoopopeapopppp  1 
Viruses  oaopooapoooopooooooooaapoeaoaeopp  13 

75 


it  Highlights 


owth  ©f  the  extramural  programs  is  represented 
g  of  research  ^ecompllshasants  reported  by  grantees  of  'this 
Ins  itss.1  3<>    Seas®  of  s  :].ssportant  discoveries  are  reli 

has:  ,  '  an  specific  diseases., 

upon  -which  future  investigations,,  unlS 
and  Th®  accomplishments  which  follow  ha 

as  indication  as  to  the  wide  rang® 
int<  rest  s  and  responsil  within  th©  par-rlew  of  this  Instigate*, 

'--  Cfelifosuia  Institute 

ex-tain  antigens  injected  into  rabbits  will  persist 
in  ■  tee  3  i.ver  for  asonths  and  even  years<,    Sines  antd 
son:  s  in  th©  body,  these  say  give  an 

exte  nde*;:  issscnlty  or  Kay  cause  a  prolonged  allergic  reaotionc     1b 
th©  '  a  means  can  be  found  to  flash  out  the  antigen  s 

the  esnsitivityo    It  is  ba1±«vsd  that  persistent  antig 
say  alsc  be  involved  in  iEsam®  tolfsran©e9  anassraesti©  o:  Sary 

resjonsea  and  perhaps  the  stabilisation  of  small  aasssuntg 
tiss  as  s  psoas  a 

-rants®  at  th®  Alabama  Polyteehnis  Institute  has  discovered 
what  is   itee  first  systaaie  insecticide  capable  of  ©lia&natlng  s 

.irrying  parasites*    A  eosspeundg,  Dow=»33?«»5?»  when  a<MjElst®red 
in  1  ae  food  of  cattle  will  circulate  aasong  body  fluids  and  i 
the  eea»n  cattle  grabs  tahieh  have  burrowed  Into  th©  flesh«    th.® 
.yfticude  is  being  saarkated  in  certain  areas  of  lewa,  JJebrask  i0 

ota,  and  %osalng0    Other  compout?ds  are  being  tasted  as 
nle.3  against  dis©as@*>spreading?  blood^saeking  ectoparasites!  such 
as  ilx®  stable  fly,  th©  Guif-Coast  tick,,  the  bed  bugg,  th®  Lone -Star 
tiel  v.  and  the  yellow  fever  sosquitOo 

■.saaaphsresls  is  a  teethed  through  which,  according  to  inv 

tig?. tors  at  th®  Children's  Hospital,,  Philadelphia ,  a  psreon  say 
safe  5y  d<  nat®  blood  plastma  up  'to  50  tinses  a  years    Results  of 
eajpl  >yim  heresis  ©n  wtote?  donors  have  now  been  observed 

for  sore  fchan  two  years  by  these  grantees*    Two  donors  gave  weekly 
and  23  g  -  plasma  bi»we©k3y  for  HO  weeks,,    Tha  fractionates? 

etepHyg  .,  eltraed  systea  eentrifugailon  principle©     The  Hghi 
plas  aa  a  of  blood  is  retained  and  sealsd  in  plastic  bags? 

the  leavier  part,  including  the  red  and  whit®  cells  g  is  pat  back 
into  th©  donor  almost  iraasdiat®lyc»    Plasma  proteins  are  regenerated 
in  t'ie  donor  -.slthin  16  to  13  hoars  to  replace  those  withdrawno 

:  i» 'instigators  at  th©  Children8  s  Madioal.  Center  in  Boston 
have  e  I  tong  texsa  studies  supported  \fj  th®  ifetioaal  Institute 

of  /  infectious  Diseases  and  the  National  Institute  3 

9X&  Metabolic  Diseases,,  which  include  diagnostic  nethc.tte,, 

thes-ipsri  Ac  jfcefisares  and  olinioa3L  ©valuattom  of  cystic  fibrosis  of 
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the  pancreas.  105  patients  were  followed  for  5  to  14  years;  of  this 
number  95  ore  still  living.  This  does  not  substantiate  the  widely 
held  belief  that  cystic  fibrosis  is  inevitably  a  fatal  disease  in 
Infancy  or  early  childhood,  The  effect  of  pulmonary  involvement 
reflects  the  severity  of  cystic  fibrosis,  as  the  cause  of  death 
is  eventually  pulmonary  insufficiency  from  a  combination  of  diffuse 
obstructive  phenomena  and  infection*  The  Investigators  stress  the 
effectiveness  of  the  medical  regimen  employed  and  emphasize  the 
value  of  pursuing  a  vigorous  therapeutic  program  in  a  disease 
Hhich  is  still  so  little  understood. 

Three  investigators  at  Northwestern  University  have  used  a 
new  steroid  hormone  having  twice  the  potenoy  of  prednisone  for  the 
treatment  of  allergic  diseases*  such  as  asthma,  hay  fever „ 
urticaria,  and  a  variety  of  dermatoses*  The  investigators  report 
that  the  new  drug  •  triamcinolone  -  behaves  like  other  anti- 
inflammatory drugs  with  respect  to  side  effects  except  that  there 
is  a  marked  diuresis  and  sodium  removals  The  investigators  consider 
the  sodium  removal  a  most  advantageous  feature  in  treating  patients 
with  cardiac  disease  or  hypertension* 

Our  knowledge  of  how  an  antibiotic  inhibits  and  how  an 
organism  overcomes  this  inhibition  lags  far  behind  the  discovery 
and  use  of  antLbioticso  Staphylococcal  resistance  is  today  one  of 
our  gravest  medical  problems  and.  since  investigators  can  easily 
produce,  in  vitro,  strains  of  many  bacteria  resistant  to  all  anti- 
biotics, other  forms  of  resistance  will  probably  emerge  in  the 
future*  This  Institute  is  contributing  to  the  support  of  a  project 
at  the  University  of  Oklahoma  which  seeks  to  discover  how  resistance 
arises  and  how  it  can  be  prevented*  Resistance  to  antibiotics  is 
usually  attributed  to  spontaneous  mutation  or  adaptation*  but  this 
study  shows  that  Staphylococcus  aureus  builds  a  resistance  to  low 
concentrations  of  chloramphenicol  through  adaptation  and  responds 
to  high  concentrations  with  mutation*  The  studies  suggest  further 
that  adaptive  resistance  occurs  because  of  the  presence  of  the  anti- 
biotic and  is  more  permanent  than  the  non-specific  resistance 
resulting  from  cellular  metabolism  and  growth* 

At  Louisiana  State  University  a  grantee  has  demonstrated  a 
highly  effective  treatment  for  round  worm  infections*  He  reports 
that  dithiazanine  eliminated  round  worm  infections  in  89$  of  the 
patients  treated*  In  an  earlier  study  supported  by  this  Institute* 
the  investigator  found  dithiazanine  effective  in  the  treatment  of 
patients  with  either  single  or  multiple  intestinal  helminth  infections 
such  as  whipworm,  threadworm,  roundworm,  and  pLnworm* 

Seeking  a  key  to  the  process  undergone  by  the  tubercle  bacillus 
an  investigator  at  the  University  of  Pennsylvania  made  a  study  of  the 


.*fl 
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interplay  between  antibodies  and  antigens  in  the  tomme  mechanism. 
The  report  records  tests  of  different  serums  against  BCG  tubercle 
bacillus  which  show  that  antibodies  have  little  direct  inhibitory 
effect  against  this  organism*  A  substance,  lysozyms  has  been  found 
to  have  an  inhibitory  effect  on  the  growth  of  the  tubercle  bacilli 
by  attacking  one  of  its  components*  Experiments  are  under  way  now 
to  induce  the  production  of  antibodies  by  vaccinating  animals 
natively  resistant  to  tuberculosis. 

Although  treatment  of  allergy  with  a  tranquilizer  is 
generally  unsatisfactory  some  investigators  at  the  Northwestern 
University  report  singular  success  in  the  relief  of  chronic 
urticaria  (hives)  and  dermographia  (a  condition  in  which  the  skin 
is  peculiarly  susceptible  to  irritation)  by  the  use  of  hydrosysine 
(Atarax).  Host  striking  results  were  observed  in  patients  with 
chronic  urticaria  of  undetermined  cause.  15  of  17  patients  exper- 
ienced complete  relief  and  the  remaining  2  showed  continuing 
Improvement. 


HIA3 

Review  and  Approval 


Estimated  Obligations  for  FY  1959 

Total:  $30^000 

Direct:  173,000 

Reimbursement:  131,000 


1958  AKHBAL   RIFCW 
LABORATORY  OF  CUBICAL  IKVtSitGAf- 
MAT10MAL  IIBTITCTE  OF  ALLERGY  AID  INFECTIOUS  DISEASES 


Research  In  clinical  problem*  during  calendar  year  1958  confer 
previous  programs  in  respiratory  viral  diseases,  mycotic  infections,  and 
parasitic  diseases,  Principally,  these  investigations  resulted  in  new 
knowledge  and  laid  the  basis  for  future  clinical  research  of  a  mors  in- 
tensive nature , 

During  the  year  the  number  of  patients  studied  increased  and  the 
number  of  patient  days  also  increased  nearly  fifty  percent  over  19! 
There  was  less  emphasis  than  in  former  years  on  bacterial  diseases  and 
more  effort  in  problems  related  to  viral  infections .,  These  included 
investigations  of  aseptic  meningitis  due  particularly  to  mumps  and  ECHO 
9  viruses,  Parasitic  infections  were  similarly  emphasized,  both  from  s 
standpoint  of  patient  care  and  supportive  laboratory  procedures.,  Coop* 
tion  with  the  scientists  of  the  Laboratory  of  Tropical  Diseases  permit:: 
more  comprehensive  and  detailed  clinical  investigation.. 

Problems  of  staphylococcal  infections,  especially  those  due  to 
antiblotlc=resistant  strains  predominated  among  bacterial  diseases  in- 
vestigated both  at  the  bedside  and  In  the  laboratory.  Studies  involved 
therapeutic  investigations  of  various  drugs,  antibiotics,  and  the  man;:;  - 
ment  of  the  patients'  illness*  We  began,  in  addition,  to  explore  the 
mechanisms  by  which  staphylococci  develop  pathogenicity  for  animals 
resistance  to  antibiotics „  Cystic  fibrosis  also  received  particulas 
ten tion,  especially  in  the  management  of  complications  caused  by 
staphylococci  or  gram»negative  bacteria*  Studies  on  the  sfcrept 

■'clone  and  brucellosis  received  diminished  emphasis  as  did  other 
.iial  infections  for  which  there  has  been  little  opportunity 
nidation. 

The  increasing  necessity  for  incorporating  into  clinic 
gatioB  the  new  knowledge  and  techniques  emerging  from  basic  resei 
vrataries  becomes  more  evident  each  day.  Means  of  making  these  ■ 
i    ihlm   to  clinical  investigation  have  been  explored,  Plans  h 
I  for  further  development  of  such  cooperative  studies  as 
new  drug  regimens  and  more  elaborate  observations  on  the  e£  i      new 
viruses  in  man.  This  increases  the  responsibilities  of  the  clinical 
vastlgator  in  the  care  and  management  of  such  patients  but  also  it 
the  opportunities  for  clinical  studies  opened  up  by  nonclinical  rei 
mt&   of  disease, 

On  July  1,  1958,  Dr.,  John  P,  Ota  assumed  duty  as  Acting  Chie 
-  €  assignment  of  Dr.,  Roman  B,  McCul  lough  as  Chief,  Laborator- 
Bacterial  Diseases,  Dr,  Henry  K.  Beye  resumed  duties  as  Chief 
Diseases  Service,  after  a  year  of  clinical  experience  at  a  teaching 

institution. 


Major  Research, Aecorap  lishments 

Mumps  continued  to  be  a  ma      ibjecl  of  investigation 

excellent  opportunities  for  application  of  recent  viral  techniques  to  a 
well  defined  disease.  One  aspect  of  interest  has  been  the  finding  of 
virus  in  urine  of  patients  with  mumps „  The  excretion  of  virus  in  urine 
occurred  as  early  as  the  first  day  and  as  late  as  the  fourteenth  day  of 
illnesso  Improved  techniques  developed  for  the  detection  of  virus  r@= 
vealed  for  the  first  time  in  human  urine  five  other  viruses:   ECHO  9, 
Coxsackie  B2,  83,  B4,  and  a  new  Enterovirus,,  This  new  approach  may  open 
up  avenues  for  investigation  of  nephritis,  pyelonephritis  and  other 
disease*  of  the  kidney.,  It  may  also  provide  ways  of  diagnosing  vir* 
infections. 

During  1558  the  Washington  area  -:   ■ 
meningitis  and  19  patients  came  to  the  Ciinica 

Of  these  patients  12  suffered  from  an  infection  with  ECHO  9  virus, 
viru®  occurred  in  the  blood  and  urine  of  a  a>.smber  of  these  paeiftiat©, 
Studies  on  three  other  patients  yielded  other  viruses.  The* 
gat  ions  afforded  the  opoortunity  for  careful  correlation  of  clinical 
findings  with  the  viro logic  and  serologic  observations.,  As  an  on 
of  the  clinical  observation  of  viruris,  investigators  initiated  studi 
in  monkeys  and  other  animals  on  experimental  v£ruria0 

The  outbreak  of  aseptic  meningitis,  associated  principally  with 
SCI©  9  viruses,  recalls  the  experience  in  1957  in  this  area,  In  fchs 
aseptic  meningitis  was  due  principally  to  poilovirus  III,  "This 
of  interest,  in  that  it  showed  the  highest  attack  rate  in  the  Unite 
in  1957  and  a  marked  selectivity  of  paralysis  for  preschool  age  chile 
within  the  lower  socio-economic  category*  This  is  of  special  import 
in  pointing  out  to  health  officials  that  part  of  the  population  both  most 
susceptible  to  infection  and  least  likely  to  have  been  vaccinated  in 
present  day  immunization  programs, 

As  more  and  more  antibiotic  drugs  become  available  for  ha  - 
infections,  increasing  attention  is  being  paid  to  the  large  group  of 
fungal  infections  still,  for  the  greatest  part,  incurable.,  Hew- 
'■;tion  of  Amphotericin  B  in  this  laboratory  is  an  important 
project,  Studies  on  25  patients  with  culturally  proved  and  com* 
fatal  systemic  fungal  infections  have  shown  that  Amphotericin  B  is  « 
only  effective  antibiotic  thus  far  for  histoplasmosis.  In  addition. 
Amphotericin  B  has  been  demonstrated  to  be  superior  to  any  other  dr 
Uble  for  treatment  of  blastomycosis „  The  role  it  will  play  In 
ttfcoecal  infections  is  in  doubt  at  present.  Coccidioidomycosis 
ins  as  the  major  fungal  disease  unaffected  thus  far  by  known  anti- 
biotics and  should  receive  increased  study. 


Studio®  of  fungal  isp ;  ■ 
category  of  granulomatous  diseases  in  geg  ■      lie  am 
sarcoidosis,  the  wyriad  of  clinical  as spg 
some  key  may  he  found  In  one  of  them  that  wilt  explaia 
of  this  group  of  diseases.  Studies  on  one  sack  aspect,  calcium  net 
have  continued  and  have  shown  multiple  a bnorma  11  tie*  sfcs 
Vieaisin  D  intoxication,  la  another  aspect.  hypoferremi*  and  inei 
iron  turnover  rate  have  been  demonstrate*  for  the  first  time  in  3  ~t  3 
patients. 

Work  on  the  Parasitic  Disease  , 

of  a  new  method  of  treating  Taenia  sjyu  | 

tionSo  Atabrin©  administered  through  a  du  v 

in  eradicating  fcapewons  ia  14  consecutive  patients  and  this  group  is  n 
large  enough  to  serve  as  a  control  for  oeher  d«      6  can  be  admis 
tered  without  a  tube, 

Basic  work  continued  in  applied  immunology,  where  it  % 
possible  to  produce  in  the  kidneys  of  guinea  pig®  and  rabbits  tea 
lesions  that  are  identical  in  every  respect  to  those  found  in  ; 
of  patients  with  lupus  erythematosus.,  This  was  accomplished  by 
velopment  of  a  new  technique  of  repeated  intra-aortic  injection 
cutaneous  catheter  of  suspended  L„  &Q   cells  and  L„  E,  bodies  obtains 
patient®  with  this  disease..  Studies  continued*  in  addition 
of  steroids  on  antibody  response,  tolerance  to  glucose,  changes  in*  i 
tory  function,  effect  on  dissemination  of  fungi,  and  changes  in  amc  rat 
L,  go  material. 

Finally,,  this  year  saw  the  initiation  of:  two  new  investigative 
approaches  to  cystic  fibrosis,  designed  to  determine  whether  protein 
may  be  lost  in  the  intestinal  tract,  and  to  define  further  by  chaste 
and  antigenic  sseaas  the  abnormal  factor  present  in  the  mucus  of  thej 
patients, 
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Reimbursement :       1 , C*3, 000 


Covering  Project  Reports 
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1.  LCI 

2.  Office  of  the  Chief 
PHS»H2H             3.  Betheeda,  Maryland 

Individual  Project  Report 
Calendar  Tear  1958 

Part  A. 

Project  Title:  Office  of  the  Chief 

Principal  Investigator:  Or,  Soman  Bo  McCul lough  (To  July  1,  1958) 

Dr.  John  P.  Utz  (July  1  -  Present) 

Other  Investigators:  lone 

Cooperating  Units:  Hone 

Men  Tears  (calendar  year  1958):   Patient  Days  (calendar  year  1958): 

Total:  Uo2  Rone 

Professional  %  a2 

Other:  UoO 

Project  Description: 

Objectives: 

To  develop,  direct  and  coordinate  the  program  of  the 
Laboratory,  as  defined  in  the  individual  research  projects;  where 
necessary,  to  re°dlrect  individual  projects  to  meet  current  needs 
and  advances  in  the  field;  to  align  clinical  projects  with  patient 
availability;  to  provide  an  unexcelled  standard  of  patient  care  for 
patients  utilized  in  research. 

Hethoda  Bap loved: 

Organize  available  staff  and  recruit  qualified  personnel,  both 
professional  and  sub*>professlonal,  to  develop  the  program  and  carry 
out  its  aims;  close  liaison  with  area  medical  societies,  Institutions 
and  individuals  for  referral  of  patients  whose  diagnoses  fall  within 
the  active  or  proposed  disease  research  categories;  the  highest 
standards  of  patient  care  are  maintained  by  selection  of  qualified 
physicians;  the  development  of  necessary  policies  and  continued  close 
and  direct  supervision  of  patient  care  activities;  professional  con° 
sultant  services  to  other  Institutes  in  the  area  of  infectious  diseases; 
continued  guidance  of  research  projects  undertaken  by  you&ger  invest 1= 
gators;  maintenance  of  staff  morale. 


Part  B  Included    Tes  £J        Bo  IgJ 
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2«     Infectious  Disease  & 
Pediatric  Services 
PBS^JEH  3o    Bethesda®  Hatfyliasw^ 

Individual  Project  Report 
Calendar  Yea?  S^S8 

P«r^  Ac 

Project  Tit  He?  Rhetaoatie  Fever  and  Streptococcal  Infection 

Principal  Investigator   Dr.  Jobs  P,  Ots 

Other  Investigators;,  Dru  Noraan  Bo  MsCuilough  'to  JuSy  2e  89881! 
and  Dr.,  Charles  B,  Neai 

Cooperating  Onits;:  Laboratory  of  Infectious  Diseases^  NIA1D 

Man  Years  ([calendar  year  .1958) s    Patient  Days  'calendar  year  i9S8>s 

Totals        0,4 

Professionals   0<,4  377 

Other:        0  0 

Project  Description: 
A.  Rheumatic  Fever 

Object  jives.; 

To  evaluate  and  establish  clinical  and  laboratory  criteria 
for  diagnosis.  To  study  pathogenesis  of  the  diseases  particularly 
the  factors  that  lead  to  cardiac  involveaeate  aad  experimental 
therapy d 


Clinical  studies  onSly.  Correlation  ©.f  various  bioehenicai 
tests  with  clinical  observations.  Cooperation  with  other  unit* 
of  NXAIDo 

Patient  Materia?  &  Maior  Findings 

None  -  due  to  lack  of  patient  material 

Simificanca  to  Microbiological  Research s 

Rheumatic  fever  is  a  Major  unsolved  public  health  prcblaa- 
Aids  to  definitive  diagnosis  are  badly  needed- 

This  project  will  be  pursued  if  and  when  patient  orateriali 
becomes  aval  liable. 


-  2  -  Serial  No 

B.  Streptococcal  Infection 

To  determine  the  course  tad  sequellae  of  this  disease  in 
children^  To  establish  guidelines  for  therapy.  To  establish 
guidelines  for  the  antibody  therapy  of  subacute  bacterial 
endocarditis,  particularly  that  due  to  Group  0  streptococci. 

Glomerulonephritis;:  Clinical  studies  only 

Subacute  Bacterial  Endocarditis1;  Standard  laboratory  tests 
for  determining  antibiotic  sensitivities  of  causative  organisms? 
determination  of  serum  antibiotic  levels;  nse  of  various  antibiotic 
regimens o 

Series  is  too  snail  for  definite  conclusions e 

Significance  to  JHerobiolooical  Bcseareh 

The  pathogenesis  of  glomerulonephritis  is  unknown-  The 
disease  is  common  and  sequellae  are  serious c  The  disease  lends 
itself  to  the  study  of  basic  immunologic  phenomena,.  The  therapy 
of  subacute  baeterial  endocarditis  due  to  Group  D  streptococci  is 
often  unsuccessful  and  effective  therapy  is  needed-. 

Proposed  Course  of  Projecy 

Studies  to  be  pursued  when  clinical  material  is  available. 


Part  B  included  Ycs/~7  No/T7 
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P»S  SIR 

Individual  Project  Report 
Calendar  Year  1958 

Part  A. 

Project  Title:  Respiratory  Viral  Diseases 
Principal  Investigator:  Dr.  John  P,  Dts 
Other  Investigators: 


I 
I.  UCI  ' 

2 »   Infectious  Disease  & 

Pediatric  Service* 
3 ,  8<£thesd&  ,  Ha?  v  land 


Dr.  leon  C.  Smith,  Dr>  Charles  ».  5 

Julius  A,  Rase!,  and  Clarence  F«  Sswed 


Cooperating  Gaits: 


laboratory  of  Infectious  Diseases, 

w\S.  Kavai  Medical  Crater,  Bethesda,  Mds 

Mt.  Alto  Hospital,  Washington,  D. 


Patitint  Says  (calendar 
1,477 


Man  Years  (calendar  year  1958): 

Total:  3U7 

Professional:      I07 
Other:  2*0 

Project  Description: 

Objectives: 

1.,  To  define  clinical  entities  in  relation  to  newly  IsoL; 

respirafcory  viruses, 

2,  Further  to  define  diagnostic  criteria,  pathogenesis. 

inreune  r**p®vme,  persistence  and  sifcss  of  virus  a 
effecss  on  tissues  of  virus  in  certain  infection* 
respiratory  passages  and  south, 

3.  To  study  host=parssite  relationships  lie  reference 
susceptibility  to  chronic  or  recurrent  respiratory 
diseas** , 

4o  To  iaprove  clinical  laboratory  techniques  in  the  labor-. 

confirmation  of  respiratory  viral  disease  diagnc« 


Results  of  clinical  observation*  end  procedures  are  coi 
with  bacterial,  wycologie  and  viral  isolation  employing  both  aniaals 
and  tissue  cult use  techniques. 


-  2  -  Serial  Kb,  HMD  -  12{cfc 

Parent  Material  and  Ma  lor^glndinas: 

(1)  Thfe  Diagnostic  Virology  Halt  e&asained  a  total  of  1781 
specimens  from  Clinical  Center  in-aad-outpetieots.  Virus 
was  isolated  ia  258  of  these  specimens  achieving  etiologic 
confirmation  of  the  diagnosis  in  a  total  of  127  patients. 

(2)  Clinical  and  laboratory  studies  were  performed  on  a 
relatively  small  number  of  patients  ill  with  Asian 

inf iu«nsa . 

(3)  Excretion  of  vires  in  urine  of  patients  with  mumps  has 
been  further  delineated.  Virus  is  present  in  urine  as 
early  as  the  first  day  of  clinical  Hinges  and  as  late 
as  the.  Uth  day  in  some  patients.  Before  the  end  of 
the  last  mumps  epidemic,  the  renal,  function  in  a  few 
patients  was  studied,  these  studies  will  be  further 
pursued  with  tb@  nest  outbreak. 

<4>  Viruses  isolated  reeeetly  by  new  tissue  culture  techniques 
from 'patients  have  been  authenticated  as  mmpa   by 
of  studies  including  the  ultimate  feasible  test  of  the 
production  of  muraps  infection  in  two  monceys. 

(5)  A  new  viral  agent  has  been  found  in  stools  of  patients 
with  &n  otherwise  undifferentiated  upper  respiratory 
illness,  fhis  virtus  has  the  characteristics  of  che 
Enterovirus  Group  with  the  heretofore  unique  property 
of  not  propagating  in  monkey  kidney  cell  tissue  culture 
or  in  suckling  mice. 


Significance  to  Microbiological  iesearch; 

Illustrates  progress  in  study  of  acute  end  chronic  respiratory 
diseases,  which  are  prime  unsolved  problems  in  the  infectious  disease 
field,  the  major  advances  in  this  field  are  being  made  in  settings 

such  as  this  where  the  efforts  of  research  laboratories  in  bacteriology, 
mycology  and  virology  can  be  correlated  with  clinical  material  under 
ideal  study  conditions. 

A  major  effort  is  exerted  toward  clinical  studies  In  relation 
to  newer  viruses  uncovered  by  tissue  culture  techniques. 


Serial  N»,  nAXD. -  I2fci 


Proposed  Course  of  Projects: 


Studies  will  continue  as  outlined  weder  "Objectives"  in 

patients  referred  to  the  Clinical  Center  and  in  other  hospital 
or  comsenity  susr^eys  when  indicated,  '{hie  project  should  he 
eapanded  because  of  the  great  importance  of  careful  clinical 

studies  on  patients  with  respiratory  illnesses  in  order  to  link 
these  illnesses  with  viral  agents  that  are  now  being  isolated 

in  a  aussber  of  laboratories., 


Fart  B  included  ¥es  £T7  Ho  £jf 
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Part  B:  Honor*,  Award*,  and  Publications 

Publications  other  than  abstracts  froa  this  project: 

it 

1.  Rove,  Wo  P.,  Hartley,  J.  Wo,  Craablett,  H.  G.,  and  Kastrota,  P.. 

Detection  of  huaau  gland  virus  In  the  aouth  and  urine  of 
children,  Aa.  J.  Hyg.  67j.  57-65,  1958. 

2.  Cramblett,  H„  C,  Rosen,  L, ,   Par rot t,  R.  H.,  Bell,  J.  A., 

Buehner,  X.  .1,,  and  McCuliough,  1.  B.:  Respiratory  illness 
in  six  infants  infected  with  a  newly  recognised  ECHO  virus. 
Pediatrics.  21:  168-177,  1958. 

3.  Merchant,  R.  K„,  Rows,  W.  P.,  Kasel,  J.  A.,  and  Uts,  J.  P.,: 

Pharyngoeonjutnctlval  fever  due  to  type  1  adenovirus. 
Mew  Engl.  Jour.  Med.  258:  131-133,  1958. 

4.  B'ts,  J.  P.,  Sgwed,  C.  P.,  and  Kasel,  J.  A.:  Clinical  and 

laboratory  studies  of  nunps.  IK.  Detection  and  duration 
of  excretion  of  virus  in  urine.  Proc.  Soc.  Exper.  Biol,, 
&  Med.  99:  259-261,  1958. 

5.  Bts,  J,  P.:  The  laboratory  diagnosis  of  respiratory  viral 

disease.  GP.  mil:  90-92,  1958. 

6.  McCullough,  Mo  B„,  and  Craablett:,  E.  C:  Respiratory  viral 

diseases.  GP.  XVIII:  93=97,  1958. 

7       Kasel,  J.  A.,  Craablett,  H,  G.,  and  fits,   J.  P.:     Agents 

reseabling  the  entroviruses  Isolated  in  HsLa  cell  cultures 
froa  fecal  speclaens.  Proc.  Ixper.  Biol.  &  Med.   (in  press) 


Listed  in  last  year's  report  as  "in  press* 
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20  Bacteriology  Section 
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Calendar  Year  1958 


Part__A» 

Project  Title;  Brucellosis 

Principal  Investigators  Or»  Norman  B3  McCul lough 


This  project  was  transferred  to  the  Laboratory  of  Bacterial 
Diseases  on  July  1»  1958,  and  will  be  submitted  by  that  Laboratory. 


Form  Wo.   OPR   -  2 

Rovanbar   1958  Serial  So.    HI/ 

1.      LCI 
PHS-81K  2.      Bacteriology  S* el 

Individual  Project  Report       3,     Bethesda     Mary 
Calendar  Year   1958 


Part  A. 


Project  Tit la:  Staphylococcal  Disease* 

Principal  Investigator:  Mia*  Rose  Lieberman 

Other  Investigators:  Dr  ,  Bayard  S„  Tync* 

Cooperating  Ignite:  Hone 

Man  Years  (calendar  year  1958):  Patient  Days  (calendar  year  1958): 
Total:  1,8 

Professional:       0,8  1,093 

Other:  i,0 

Project  Description: 

Objectives: 


Basic  studies  of  the  etiology,  pathogenesis,  mnd   immune"; 
of  Staphylococcal  diseases  which  include: 

1.  Studies  of  the  relations  that  exist  between  the  cultural 
characteristics  and  the  pathogenic  properties  of 
Staphylococcus. 

a)  Correlation  of  ijtt  vitro  and  in.  vlyo,  studies  of  com~ 
ponents  and  products  of  Staphylococcus  that  are  re= 

sponsible  for  their  ability  to  establish  infection, 

b)  Epidemiological  study  of  Staphylococci  isolated  ft  ok 
clinical  cases  including  serological  and  bactei 
phage  classifications  and  measurements  of  drug  re  = 
sistance. 

c)  The  quantitative  estimations  of  components  and 
products  of  Staphylococcus  contributing  to  its 
pathogenesis . 

d)  Developments  of  new  techniques  that  would  provide 
information  concerning  the  mechanisms  involved  in 
the  establishment  of  Staphylococcal  infections,, 


-  2  -  Serial  Mb.  RAID  =-  14(c) 

2,  Studies  of  acquired  iaHBUttity  to   Staphylococcal  infections . 

a)  Studies  of  environmental  factors  of  the  host  which 
permit  the  Staphylococcus  to  develop  Intra-  and  extra* 
cellular ly  in  the  presence  of  antimicrobial  and  other 
defense  mechanisms . 

b)  Studies  of  the  changes  in  the  Immune  state  of  the 
host  or  physiological  factors  that  way  be  responsible 
for  the  initiation  of  the  infective  process. 

c)  Studies  of  non-specific  factors  that  affect  suscepti- 
bility to  Staphylococcus  infections  including  nutri- 
tion, metabolic  disturbances,  toxemias  and  allergic 
states, 

d)  Studies  of  tissue  environment  that  may  determine  the 
outcome  of  the  Infection  as  vascularity,  infiamma- 

tlon  and  biochemical  reactions  at  site  of  the  Infection, 

3.  Clinical  study  of  Staphylococcal  Infected  patients  and 
evaluation  of  new  antlmieroblc  drugs. 


Methods  JSapleyed; 


Study  of  specific  bacteriophage  strains  exhibiting  aati* 
microbial resistance  that  have  been  isolated  from  patients 
with  Staphylococcal  infections  including: 

a)  Determination  of  serological  components  of  specific 
bacteriophage  strains. 

b)  The  growth  of  specific  strains  under  different  *a- 
vironmentai  conditions  to  determine  what  serological 

components  are  produced. 

c)  Immunisation  of  animals  with  different  serological 
components  of  antigens  to  determine  the  protective 
effect  of  each  component. 

d)  The  study  of  the  effects  on  protection  of  the  frac- 
tionation, separation  and  combination  of  specific 
Staphylococcal  antibodies. 


-  3  -  Serial  80 ,  K1A3.D  -  14(c) 

•' .  Study  of  the  effect  of  pur«  coaguiase  ©a  the  phagocy~ 
teals  of  Staphylococcal  using  in  vivo  and  ia  vitro 
techniques. 

s)  Differences  In  the  phagocytosis  of  specific  Staphy- 
lococci by  "immune"  and  nortesl  WBC. 

b)  Differences  in  the  iafectivity  of  intra=and  extra- 
cellular Staphylococci  in  the  presence  and  absence 
of  coagulate. 

3.  Production  of  ascites  in  mice  by  Staphylococcus  to  pro* 
vide  an  excellent  source  of  supply  for  large  amounts  of 
potent  antibody  to  be  used  for  study. 

e)  Ascitic  fluid  contslning  Staphylococcal  antibodies 

is  used  to  neasure  the  protective  effects  of  various 
antibody  components  in  passive  Immunisation  of  nice. 

b)  The  protection  endowed  by  ascitic  fluid  containing 
antibodies  in  the  presence  of  properdin,  complement, 
or  normal  serum  is  estimated  in  passive  Immunisation 

tests  in  mice, 

c)  The  differences  between  agglutinins  and  protective 
antibodies  in  serin  are  compared  with  those  found  in 
the  ascitic  fluid, 

Msjo^Fiadinfl^  and  Patient  Materiel: 

Under  a  definite  immunisation  regimen,  Staphylococcus  has 
Induced  the  formation  of  ascitic  fluid  contslning  higher  titers  of 
antibodies  In  1001  of  the  mice  treated.  A  manuscript  presenting  the 
above  data  is  now  la  press. 

The  Staphylococcal  antibodies  thus  produced  are  being  frac- 
tionated and  studied  alone,  in  combination  with  each  other,  and  in 
combination  with  normal  and  immune  serum, 

The  growth  of  Staphylococcus  under  different  environmental, 
conditions  produce  antigens  which  appear  to  block  the  antigens  that 
appeared  in  the  earlier  stage  of  growth.  The  immunological  signi- 
ficance of  these  antigens  are  being  studied  by  absorbing  Staphy- 
lococcal immune  seram  with  these  antigens  and  then  studying  the  ef- 
fects on  protection,  agglutination,  infectivity.  etc. 


•  4  -  Seritl  So.  KIAID  =  - 

S tgni f icance ,  to_Kicrobio logic*  1  Research : 

The  increase  in  number  of  primary  Staphylococcal  infecttoas, 
as  well  as  the  increased  number  of  "Hospital"  infection*  with 
specific  bacteriophage  antibiotic  resistant  strains  has  become  as 
important  public  health  problem.  There  is  no   successful  therapy 
for  the  treatment  of  these  diseases  although  isolated  cases  respond 
to  different  antimicrobial  and  surgical  therapy. 

The  basic  antimicrobial  and  epidemiological  problems  studied 
under  this  project,  may  contribute  much  to  the  understanding  of  th* 
etiology  of  Staphylococcal  diseases. 


To  continue  as  outlined  under  objectives. 


Part  B  included      Yes  {xjf  Mo  £J 
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Part  1;  Honors,  Awards,  and  Publications 
Publications  other  than  abstracts  from  this  project: 


Licfiberaaa,  R,,  Douglas,  J.  0.  A.,  and  Itaipbrej ,  W. ,  Jr.: 
Ascites  Induced  In  nice  by  staphylococcus .   Science „ 
(In  press) 
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2.  Infectious  Disease  & 
Pediatric  Services 
FHS-KZB  3.  Befhesds,  Maryland 

Individual  Project  Report 

Calendar  Year  1958 

Project  Title;  Hepatitis  and  Mononucleosis 
Principal  Investigator:  Dr0  John  P  Uts 
Other  Investigators:   Dr.  James  lirby 
Cooperating  Units:' 


Man  fears  (calendar  year  1958):      Patient  Days  (calendar  Yea?  1958 }>. 
total:  Go 4 

Professional:        0o4  619 

Other:  Horn 

Project  Description: 

A.,     Infect ioias  JUspatitis 

Objictiyegi 

la  Better  to  define  the  diagnosis,  differential  diagnosis 

and  natural  course  of  infectious  hepatitis  and  homologous  serum 
hepatitis „ 

2,  To  investigate  factors  which  predispose  to  chronic 
hepatitis  or  post  hepatic  cirrhosis. 

Methods  Baployed: 

Clinical  observation  and  clinical  laboratory  data  are 
compiled  on  Clinical  Center  patients.  Family  contacts  are 
examined  and  specimens  obtained  for  clinical  laboratory 
procedures  in  an  attempt  to  define  sisbicteric  infection „ 
Similar  liver  function  tests  are  obtained  on  most  of  the 
febrile  patients  admitted  to  the  Service  for  control  and 
for  evaluation  of  hepatitis  in  other  entities.  Appropriate 
procedures  are  employed  to  assess  the  role  of  other  organisms 
such  as  leptospira  and  bacteria  in  hepatitis. 


Serial  Ho.  BUP«15(c) 


Patient  Material  and  Major  Findings: 


A  fsw  patients  have  besa  hospitalised  and  are  being 
followed  in  long-term  studies  to   detemiae  the  valise  of  such 
treatment  measures  such  as  bed  rest,  Swwer  diagnostic  tests 
such  as  isocitriedehydrogeaase  determination  are  similarity 
heiag  evaluated. 

Significance  to  Microbiological  Research; 

The  cliaical  spectrum  of  iafectlous  hepatitis  is  not 
veil  defiaed  by  objective  wethods,  but  apparent  iafection  is 
responsible  for  serious  illness  aad  death  la  all  age  groups, 
The  frequency  aad  clinical  nature  of  subicterlc  infection  is 
not  known,   but  on  the  basis  of  high  guna  globulin  protective 
ability,  a  najority  of  adults  have  beea  exposed  to  the  causative 
agent.  This  disease  constitutes  a  major  public  health  problem. 

Proposed  Course  of  Project: 

To  continue  as  outlined  uader  "Objectives'"  aad  "Methods" 
on  larger  numbers  of  patients. 


infectious  Mononucleosis 

Objectives; 

To  assess  the  degree  of  involvement  especially  that  in 
the  liver  of  the  human  patient  with  infectious  mononucleosis; 
to  attempt  virus  isolation  from  patients  during  various  periods 
of  their  illnesses  using  fresh  human  tissue  culture  techniques; 
to  determine  metabolic  and  immunologic  ehaages  la  patients  with 
severe  generalised  viral  disease;  and  to  investigate  for  other 
than  viral  causes  of  this  syndrome , 

Methods  _Bag.loyed ; 

Hospitalization  of  patients  for  study  by  clinical  observation 
and  laboratory  methods,  laboratory  methods  involve  primarily  the 
never  tissue  culture  techniques,  such  as  attempts  to  unmask 
viruses  by  the  Huebner-Rewe  technique. 

Patient  Material  and  Major  Findings: 

Hone,  Too  few  patients  are  being  seen  to  accumulate  data. 
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Significance  to  Microbiological  Research: 

Infectious  mononucleosis  is  a  cossaoa  aad  perhaps  evea 
universal  infection  of  oaa.  Certain  characteristics  of  the  disease 
suggest  that  it  nay  be  an  intermediate  link  between  infections  and 
neoplastic  blood  dyserasias.  Since  heterophils  titers  develop,  the 
disease  lends  itself  to  basic  studies  in  immunology. 


Proposed  Course  of  Project: 

This  study  is  temporarily  inactivated  due  to  lack  of 
patient  material.  If  patients  become  available, the  project  will 
be  reactivated. 
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Project  Titles  Aseptic  Meningitis 

Principal  Investigator?,  Dr.  John  Pa  Uta 

Other  Investigators^  Dr.,  Bayard  S0  Tynesj,  Dra  George  Mo  Owens,. 
Julius  Ao  Kasels  and  Clarence  F„  Sawed 

Cooperating  Units:  Laboratory  of  Infectious  Diseases^,  NXAIBa 
and  Children's  Hospital*,  Washington ^  D„  Cc 

Man  Years  (calendar  year  1958)?   Patient  Bays  {calendar  year  19561 


Totals 

3o8 

Professionals 

lo0 

Other. 

2.0 

Project  Descriptions 
Objectives s 


To  develop  methods  and  ase  newly  available  methods  to 
diagnose  the  large  group  of  nonbacterial  meningo~ 
encephalitideso 


b)  To  correlate  etiological  findings  with  detailed  historical, 
physical  and  clinical  laboratory  observations^ 

c)  To  further  define  existing  etiological  entities  aud  to 
discover  new  etiological  entities  in  this  group  of 
diseases.. 

Methods.  E^lorjgdj 

Hospitalization  of  patients  for  clinical  observation  and 
laboratory  studies „  Laboratory  procedures  include.:  a)  tissue 
culture  and  suckling  mouse  inoculation  of  material  for  virus 
isolations  bJ  appropriate  serological  procedures  with  acute  and 
convalescent  serum  for  the  known  viral  meni&go-encepsalitides,? 
Leptospiras,  Toxoplasma  and  infectious  mononucleosis...  A  number  of 
patients  selected  from  other  hospitals  or  surveyed  groups  will  be 
studied  similariiy. 


-  2  •=  Serial  No, 

Material  and  Mai  or  Findings; 

1,  A  broad  aultifaeeted  study  was  made  of  the  1957  out» 
break  of  aseptic  meningitis  in  the  Washington  area.  Thru  studies 
at  the  Diagnostie  Virology  Unit,  the  predominant  etiology  of  this 
outbreak  was  proved  to  be  pollovirus  III.  This  outbreak  was 
unique  In  having  the  largest  metropolitan  attack  rate  observed  in 
USA  in  1957  and  in  showing  a  marked  selectively  of  paralysis  for 
preschool  children  within  the  low  social~economic  category.  This 
study  is  to  be  published  shortly. 

2,  la  1958,  a  cooperative  study  at  Children's  Hospital  was 
undertaken  again  to  study  clinically  and  virologically  the  aseptic 
meningitis  cases.  lllmttmn  patients  were  admitted  to  the  Clinical 
Center,  fifteen  had  virus  isolated*  and  twelve  patients  had  ECHO 

9  infection   A  total  of  over  seventy  patients  infected  with  this 
virus  were  studied  along  with  other  less  numerous  infections.  ECHO 
9  was  Isolated  from  the  blood  and  urine  of  some  of  these  patients. 

3,  The  studies  on  a  patient  with  extensive  infection  with 
Coxsackie  8  3  were  published. 

Significance  to  Microbiological  Research; 

Nonbacterial  meningitis  and  meningoencephalitis  is  a  common 
and  often  serious  disease  of  whose  etiology  and  pathogenesis  there  is 
insufficient  knowledge.  It  often  results  in  brain  damage  and  behavior 
disturbances.  Increased  knowledge  may  also  clarify  the  pathogenesis 
of  the  encephalitlc  complications  of  the  otherwise  minor  diseases  of 
children, 

ftopoaed  Course  of  Protects 

Continue  above  studies. 
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Part  Ao 

Project  Title:  Allergy^ Immunology 

Principal  Investigator:  Dr.  ■omen  I.  McCullough  (To  July  1,  1958) 

Or.  John  P.  Uts  (Pros  July  I,  1958) 

Other  Znveetlgatora:  Dr.  Janes  L.  Gorman  (To  July  1,  1958) 
Dr.  John  P.  Baoeu  (Proa  July  1,  1958) 

Cooperating  Units;  Laboratory  of  Infectious  Diseases,  B1AXD; 
The  Laboratory  of  Immunology,  M1A1D;  and 
The  Laboratory  of  Biochemistry,  BCI. 

Man  Tears  (calendar  year  1958) %  Patient  Days  (calendar  year  1958) % 
Total:          2.1 

Professional:     1.5  ,  _,, 

Other:  0.6  l>866 

Project  Description: 

Objectives: 

1.  To  evaluate  the  role  of  Immune  serun  globulins  in  host  response 
to  infectious  diseases  <, 

2.  To  evaluate  the  role  of  bacterial,  fungal,  or  viral  allergies 
in  recurrent  or  chronic  respiratory  disease a 

3.  To  determine  the  rate  of  metabolism  of  individual  antibodies 
compared  to  that  of  gamma  globulin,  and  to  investigate  the  mechanism 
whereby  the  ret icul©= endothelial  system  differentiates  between  other* 
wise  chemically  homogenous  specific  antibodies. 

4.  To  measure,  quantitatively,  the  rate  of  synthesis  of  specific 
antibody  in  the  human  during  the  primary  and  secondary  Immune  responses. 

5.  To  measure  quantitative  differences  in  the  specific  antibody 
response  of  acute  leukemics,  normal  human  volunteers,  hypo*  and  hyper* 
gammsglobulinemias . 

6.  To  determine  whether,  In  the  presence  of  a  specific  antigenic 
challenge,  the  specific  antibodies  are  selectively  removed  from  the 
total  exogenous  gamme  globulin  injected  Into  agammaglobulinemia 
patients. 
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7.  By  accurately  studying  the  true  decline  rate  of  injected 
globulin  in  a  large  aeries  of  agammaglobullnemic  patients,  to 

arrive  at  an  average  figure  to  be  used  in  the  routine  clinical 
management  of  such  patients, 

8.  To  determine  the  relationship  of  hormones  to  the  gamma* 
globulineaie  state. 

9.  To  determine  the  pathogenic  significance  of  the  abnormal 
globulin  of  patients  with  systemic  lupus  erythematosus. 


10.  To  reproduce  lupus  lesions  in  experimental  animals. 
Methods  Employed: 

Clinical  studies  supplemented  with: 

1.  Plasma  protein  analysis  by  (a)  electrophoresis  both  by  paper 
chromatography  and  moving  boundary  technique,  (b)  chemical  detent!  - 
nations,  and  (c)  immunologic  assays. 

2.  Immunisation  and  testing  of  response  by  serologic  techniques 
or  by  challenge. 

3.  Antibody  and  total  gamma  globulin  alteration  measurement  in 
agammaglobulinemlc  patients  following  hormone  administration. 

4.  Pathologic  study  of  animals  following  injection  into  the 
circulating  blood  of  suspensions  of  L.  E»  cells  and  L.  E.  bodies. 

5.  Phase  contrast  microscopic  study  of  the  L.  B.  cell  phenomenon. 
Patient  Material  and  Major  Findings; 


1.  Clinical  studies  of  the  patients  with  lupus  erythema tosus  and 
with  agammaglobulinemia  have  continued. 

2.  A  previously  undescribed  clinical  syndrome  characterised  by 
recurrent  febrile  disease,  chiefly  lower  respiratory;  hepatospleno- 
megaly;  anemia;  leukocytosis;  abnormal  but  not  markedly  depressed 
gamma  globulin  levels,  has  been  observed  and  is  being  studied 
further . 

3.  Studies  are  continuing  of  the  effect  of  steroids  on  a 
variety  of  patient  responses.  These  include  antibody  rises,  tolerance 
to  glucose,  changes  in  respiratory  function,  effect  on  dissemination 
of  fungi,  changes  In  amount  of  L.  E.  material,  etc. 
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4«  Hematoxylin  bodies  resembling  in  all  ways  chose  Sound  In 
kidneys  of  lupus  patients  have  been  produced  in  glomeruli  of  rabbits 
and  guinea  pigs  by  iatraaortic  injection  of  suspensions  of  L.  So  cells 
and  L°  B.  bodies.  By  virtue  of  the  size  of  these  structures  (observed 
through  the  phase-contrast  scope  to  be  larger  than  any  normally 
circulating  formed  elements)  they  were  apparently  segregated  in  the 
glomerular  vessels. 

«<gnift^«g»  to  Microbiological  Research: 

This  project  exemplifies  the  use  of  clinical  material  in  basic 
immunologic  reoeerch.  Knowledge  resulting  from  such  studies  may  be 
expected  to  increase  our  understanding  of  the  infections  and  allergenic 
diseases  and  ultimately  lead  to  improved  clinical  management  of  patients 
with  such  diseases. 

Proposed  Course  of  Project ; 

Study  of  the  optimum  methods  of  clinical  management  of  agamma- 
globulinemic  patients,  especially  as  to  the  required  frequency  and 
dosage  of  gamme  globulin  injections  and  the  antibiotic  management , 
will  be  continued. 

The  Immune  mechanism  of  agammaglobullnemic  patients  will  be 
further  studied,  especially  as  to  their  response  to  hormone 
asmlnlstration. 

Futther  expansion  and  Integration  with  clinical  and  laboratory 
studies  of  Laboratory  of  Immunology o 
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Part  B;  Bonor*,  Awards ,   and  Publications 

Publications  other  than  abstracts  from  this  project: 

*l.  Geraan,  J,  L. ,  and  Hu^er,  M.s  Frozen  cells  as  nuclear  source 
in  the  L.  B.  cell  phenomenon.  Proc.  Soc.  Exper.  Biol.  & 
Mad.  97:  221-223,  1958. 

2.  Geraan,  J.  L. :  Studies  in  the  pathogenesis  of  lupus 

ery theaatosus ;  experimental  production  of  heaatoxyphil 
bodies  in  the  kidney.  J.  Ex.   Med.  108:   179-188,  1958. 

3.  German,  J.  L. :  The  glucose  tolerance  test  after  cortisone 

administration  in  obese  and  nonobese  aen.  Diabetes.  7: 
261-266,  1958. 

*4.  it*,  J.  P.,  Frei,  E.,  Ill,  and  McCullough,  K,   1.:  Fever, 
Infection  and  host  resistance  in  acute  leukemia.  An.  J. 
Med.  XXIV:  25-39,  1958. 


*  listed  In  last  year's  report  as  "in  press", 
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Part  A: 

Project  Title:  Enteric  Diseases 

Principal  Investigator:  Dr.  Igoraan  B.  MeCul tough  (To  June  30,,  1958) 

Dr.  John  P.  Ufcs  (Proa  July  1,  1958  to  present) 

Other  Investigators:     Miss  Rose  ULeberman  and  Dr.  Bayard  S,  Tynes 

Cooperating  Units:       Hone 

Man  Years  (calendar  Year  1958):    Patient  Days  (calendar  Year  1958): 
Total:  2o0 

Professional:     1,0  949 

Other:  1.0 

Project  Description: 

Objectives: 

Basic  studies  of  the  etiology,  pathogenesis,  acd  immunology  of 
enteric  diseases  which  include: 

lo  The  evaluation  of  antibiotic,  immunologic  and  surgic&i 
therapy  on  the  "carrier  state"  of  Salmonellosis, 

2.  Study  of  the  effects  on  protection  of  the  fractionation, 
separation  and  combination  of  specific  Salmonella  anti- 
bodies . 

3.  Study  of  the  structure  of  specific  Sa Inome 1 la  antibodies 
in  "resting"  immune  amisutls  challenged  with  heterologous 
organisms . 

4.  The  determinations  of  the  effect  on  protection  of  com- 
bining specific  antibodies  of  B„  protean . 

5.  The  comparison  of  the  effect  of  booster  challenges  of 
homologous  versus  heterologous  antigens  on  the  rise  of 
titer  of  specific  antibodies  and  on  the  duration  of 
specific  Immunity. 

6.  Studies  of  cellular  and  humoral  mechanisms  in  active 
Salmonella  Infections  as  compared  to  those  present  in 

the  "carrier  state." 
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Clinical  studies:   To  investigate  the  factor*  that  produce 
persistence  of  bacteria  in  coos  pati*at«  to  test  new  antibiotics 
in  such  iof actions. 

Methods_Jjm&j.oyj!jjd; 

1.  Couplets  becterio logic  and  inwuno logic  survey  of  enteric 
disease  study  patients, 

«)  In  vitro  determinations  of  syngeristie,  or  additive 
effects  of  combinations  of  antibiotics  on  organises 
Isolated  from  "carriers." 

b)  Determination  of  gamma  globulin,  slectrophoretic 
pattern,  and  agglutination  in  acute  and  chronic 
enteric  disease  states.. 

c)  Cholecystectomy  or  abscess  irradlcation  as  indicated. 

2.  The  passive  protection  tests  are  used  to  measure  effects 
on  protection  of  the  fractionation  and  combination  of 
specific  Salmonella  antibody  components „ 

3.  The  structure  of  antibodies  Is  being  studied  In  animals 
previously  immunised  with  a  specific  Salmonella  organism. 
These  animals  are  permitted  to  rest  for  several  months 
until  the  specific  antibodies  are  no  longer  demonstrable 
and  then  challenged  with  a  single  inoculation  of  a  hetero- 
logous antigen.  Sera  drawn  each  day  for  ten  days  foilow= 
leg  the  heterologous  booster  are  then  tested  by  absorption 
to  prepare  specific  protective  antibody  components..  The 
protection  given  by  each  antibody  fraction  is  then  esti- 
mated and  compared  with  that  obtained  with  a  homologous 
booster . 

4„  Passive  mouse  immunisation  tests  are  used  to  measure 
effects  on  protection  of  the  combination  of  specific  B. 
proteus  antibodies, 

gatlea^jtotarlaj,  and  Major  Findings: 

1,  Twelve  Salmonella  carriers  are  being  studied,  Of  eight 
gall  bladders  removed  from  Salmonella  carriers,  tU  had 
the  organism  cultured  from  the  center  of  a  previously 
washed  stone.  All  had  received  at  least  three  weeks  of 
antibiotic  treatment  prior  to  cholecystectomy,  Liver 
biopsjs*  hsve  been  sterile. 
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2.  So  immune logical  abnormality  has  been  eoiaaiateat  ly 
demonstrated  la  these  patients. 

Relative,  increases  of  specific  antibody  components  la 
mixtures  of  immune  aera  amy  enhance  the  protective 
action  of  the  serum.  This  has  been  found  to  be  true  in 
separate  mixtures  of  Salmonella  and  of  8.  proteus  immune 
sere.  A  paper  detailing  the  above  data~is~ ready  for 
publication. 

3,  A  new  antibiotic,  Kanaaycin,  is  being  evaluated  in  these 
patients . 

Significance  to  Microbio logical  Research; 

Outbreaks  of  Salmonellosis  repreaent  a  serious  public  health 
problem.  The  typhoid  and  other  Salmonella  "carrier  atatas"  are 
responsible  for  spread  of  the  more  virulent  Salmonella  to  man,  and 
pose  a  serious  problem.  There  is  no  standardised  therapy  for  the 
"carrier  state," 

Proposed  Course,  .QJLPro  lect ; 

1> continue  as  outlined  under  objectives. 

With  cooperation  of  the  State  Health  Departments,  more 
patients  are  being  obtained.. 
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fkrt_B:  Honors,  Awards,  and  Publication* 
Publications  other  than  abstracts  from  this  project: 

1.  McCul lough,  R.  B.. :  Food  in  the  epidemiology  of  salmonellosis . 
Am,  Dietetic  Assoc,  34:  2  54=257,  1958. 

2.  Ueberman,  R.-,  Sarin,  H.  Xlcari,  ». ,  and  McCullough,  R.  B, : 
immunity  afforded  by  specifically  absorbed,  unabsorbed  and 
combinations  of  Salmonella  antisera.  Jour.  Immunol. 

Honors  and  Awards  relating  to  this  project:  None 
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i„     LCI 
P8S~HiH  2.     Parasitic  Disease 

Individual  Project  Report  service 

Calender  Year  7  958  3.     Bethesda,  Maryland 

Part  A; 

Project  Title:  Helminthic  Infestations. 

Principal  Investigator:  Dr.  Henry  R.  Beye,  Dr.  Donald  E.  Kay hoe 

Other  investigators:     Dr.  James  C.  Kir by,  Dr.  Charles  Brooks, 

Miss  Elisabeth  Gulnn. 

Cooperating  Units:   (1)  Section  on  Chemotherapy,  laboratory  of 

Tropical  Diseases. 

(2)  Medical  Branch,  Department  of  State. 

(3)  Student  Health  Service,  Howard  University. 

Man  Tears  (calendar  year  1958):    Patient  Days  (calendar  year 
Total:         i«7 

Professional:  i„3  310 

Other:        0.4 

Project  Description: 

A=  Fllarlasls  (Studies  concerning  human  fii&ri&sis,  especially 
infections  with  Wuchereria  bancroftl). 


In  To  clarify  factors  involved  in  host  reaction  and  the 
existence  of  hypersensitivity  in  persons  Infected 
with  W.  bancrof ti . 

2.  To  elucidate  the  mechanism  of  action  of  "Betraxan" 
on  microfilaria*  and  possible  effects  on  adult  worms. 

3.  To  determine  precipitating  factors  in  the  production 
of  attacks  of  filarial  lymphangitis. 

4.  To  explain  the  mechanism  of  periodicity  of  micro ^ 
filariae. 

5o  To  determine  if  transmission  of  the  disease  is  occur- 
ring in  the  United  States,  especially  the  Washington 
area. 


-  2  ■  S*ri«l  Ho.  «,Aj.P.^_,l.; 

6,  To  develop  procedures  and  method*  whereby  basic  studies 
can  be  done  more  effectively, 

7,  To  study  pathogenesis  and  experimental  therapeutics  of 
elephantiasis . 

8,  To  find  more  effective  antimalarial  drugs, 

Methods  Employed: 

Methods  whereby  clinical  investigations  can  be  effectively 
utilised  in  the  attainment  of  these  objectives  are  administrative 
and  technical. 

Administrative  aspects  are  chiefly  related  to  the  major 
problems  of  (1)  securing  suitable  candidates  for  clinical  invest! ~ 
gation  and  (2)  helping  promote  an  environment  whereby  basic  labor** 
tory  competencies  are  more  sharply  focused  on  human-hast  parasite 
relationships  in  infection  and  disease. 

Technical  aspects  are  concerned  with  the  individual  observe « 
t terns  involving  the  collection,  analysis  and  presentation  of  data 
concerning  specific  sections  of  the  hoet»parasite  relation* 

The  procurement  of  suitable  patient  candidates  for  this 
project  consists  of  physician  referrals,  an  arrangement  with  the 
Student  Health  Services,  Howard  Iftsiversity,  and  then  very  recently 
a  cooperative  arrangement  with  the  British  West.  Indian  labor  or- 
ganisation. The  latter  mechanism  is  still  in  the  process  of  being 
developed.  To  check  the  suitability  of  West  Indian  Agriculture 
workers  as  candidates,  a  preliminary  survey  of  500  persons  has 
just  been  completed o 

Candidates  for  this  project  will  be  admitted  for  observation 
and  study,  Basic  workup  consists  of  the  routine  study  for  admission, 
one  or  two  days  and  night  study  of  microfilariae  periodicity,  x=>raya 
of  soft  tissue,  especially  the  femoral  area,  Additional  special 
studies  then  are  carried  out  depending  upon  the  results  and  where  the 
candidate  would  best  fit  into  a  protocol  of  special  studies  devised 
to  meet  the  objectives  as  listed. 

Patient  Material  and  Major  Findings: 

The  activities  in  this  field  were  liailtom'  to  j  ust  a  few  patient* 
because  of  a  number  of  factors:  absence  of  the  principal  Investigators 
from  HIH  a  great  part  of  the  year,  the  postponement  of  the  survey  of 
Howard  University  students,  and  the  fact  that  the  results  of  the 
survey  of  the  British  West  Indian  Agricultural  workers  is  not  yet 
available.  Major  findings  remain  the  same  as  those  presented  last 
year. 
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Significance  to  Microbiological  Research: 

The  program  is  of  considerable  interest  to  the  Institute  for 
a  number  of  reasons:  The  fact  that  carriers  are  in  the  United 
States,  as  well  as  suitable  mosquito  vectors  which  could  conceivably 
help  the  infection  become  established  within  the  U.S.;  an  estimated 
186  million  people  in  the  world  are  infected,  and  the  United  States 
is  committed  to  the  expenditure  of  rather  large  sums  of  money  in 
other  areas  In  programs  aimed  toward  the  eventual  control  of  the 
disease.  The  results  described  last  year,  particularly  the  prolonga- 
tion of  viability  of  microfilariae  at  low  temperatures,  open  up  mauay 
possibilities  for  more  adequate  study  of  this  disease,  and  periaapa 
for  fundamental  host  reaction  studies  associated  with  hypersensitivity. 
Leads  on  the  mechanism  of  action  of  hetrasan  are  of  great  fundamental 
Importance , 

Proposed  Course  of  the  Project: 

Arrangements  with  the  Student  Health  Service..  Howard  University 
should  continue.  There  is  great  Interest  among  the  Asian  countries, 
Including  India  in  fllariasis.  and  the  feasibility  of  HIH  collaborat- 
ing in  necessary  research  before  practical  control  measures  can  be 
applied  in  these  countries  has  been  under  discussion,  The  extent  and 
type  of  collaboration  possible  to  be  undertaken  through  HIH  has  not 
yet  been  determined. 

If  the  findings  of  the  recent  survey  of  British  West  Indian 
laborers  indicate  there  to  be  sufficient  candidates,  studies  of  new 
arrivals  to  the  United  States  will  be  investigated. 

Diethyicarbamaslne,  the  present  drug  of  choice  for  mass  therapy, 
lacks  much,  and  clinical  studies  can  participate  in  helping  to  develop 
a  more  effective  drug  or  to  evaluate  the  drugs  effectiveness  when 
used  with  salt.  Such  studies  will  be  undertaken  when  staff  and  basic 
laboratory  knowledge  becomes  available. 

The  progress  to  be  made  in  this  line  depends  a  great  deal  on 
the  development  of  supporting  technical  staff,  or  firm  collaboration 
with  the  basic  laboratory  worcars. 

B.  Intestinal  nematode  Infestations- 


To  correlate  clinical  manifestations  and  pathology  during  the 
various  phases  of  the  life  cycle  of  nematodes  in  the  mammalian  host, 
especially  man;  to  describe  their  role  in  the  production  of  disease 
to  evaluate  the  efficacy  of  established  or  newer  antihelminthics;  to 
Investigate  differences  in  species  in  terms  of  their  clinical  attri- 
butes; to  improve  diagnostic  techniques,  and  to  elucidate  the  extent 
and  severity  of  infestation  In  the  United  States. 
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Among  intestinal  nematode  infestations,  the  program  embraces 
those  species  whose  life  cycles  include  a  period  of  tissue  Invasion 
and  pulmonary  migrations  (Aaearla , Itwibricoides .  Stroagyloides 
stercoral!*,  and  hookworm)  as  well  as  those  species  which  do  not 
exhibit  a  pulmonary  cycle  (gatgrobiua  vermicular is  and  Trichuris 
trlchiura),  Reactions  of  the  "tissue  larva  migrans"  type  are  also 
of  interest. 

Methods  Bsp loved; 

— — — — ^— — — ^— fl — l fir  -i  *  ■ 

Parasitic  screening  of  State  Department  employees  returning 
to  the  ttaited  States  and  of  patients  referred  by  private  physicians 
or  governmental  organisations;  routine  stool  examinations  on  in- 
patients under  study  in  LCI,  laboratory  diagnostic  techniques,  im- 
munological studies,  and  therapeutics,  especially  with  dlath*sanine 
Iodide  and  lucthione* 

In  addition,  a  preliminary  survey  for  intestinal  parasites 
was  made  of  140  British  West  Indian  agricultural  workers . 

Patient  Material  &  Major  Findings: 

io  Trichostrongylus  infected  patients; 

Many  of  the  State  Department  employees  returning  to  the 
United  States  have  been  found  passing  eggs  of  this 
parasite  In  their  stool.  Clinical  and  laboratory  data 
are  lacking  on  this  parasitic  infection  especially  in  re- 
gards to  the  correlation  between  the  number  of  eggs  per 
gram  of  stool  and  the  possible  number  of  parasites 
harbored  by  the  host  and  the  pathogenesis  they  may  be 
producing.  Furthermore,  appropriate  therapeutic  measures 
against  this  parasite  is  not  known,  Finally,  the  species 
of  Trichostrongylus  observed  in  these  patients  cannot  be 
determined  until  the  adult  worms  are  recovered „ 

2 o  Parasites  among  the  British  West  Indies  Workers; 

in  a  recent  study  (November  1958)  among  the  British  West 
Indies,  workers'  blood  was  taken  from  470  Individuals  to 
be  examined  for  malaria  end  filar las is  and  140  persons 
were  examined  for  intestinal  parasites. 

To  date,  100  of  the  slides  examined  have  revealed  SO 
malaria  and  only  1  individual  in  100  has  been  found  to 
be  infected  with  filarlasis. 
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On  the  other  band,  121  of  the  140  (86%)  workers  war* 
fousad  to  be  harbor lag  oa*  or  more  types  of  parasites, 
fhe  parasites  reported  were  bookworm,,  strong ioldes, 
ascarls,  End— eba  histolytica  and  giardia,  Hookwom 
wee  the  predominating  parasite  having  a  prevalence  of 
54%  (76  of  140  stools  essoined).  The  remitting  para- 
sites had  a  prevalence  of:   1)  E,  histolytica,  12%; 
2)  Strongy Ioldes,  12%;  3)  Ascsrie,  5%;  4)  Trichostrongyius. 
33%;  and  5)  Ciardia,  12%. 

Prcm  these  workers  selected,  individuals  are  to  be  brought 
to  the  Clinical  Center  and  investigated  regarding  their 
hookwom,  strongyloses  and  filarial  infections . 

Significance  to  Microbiologics 1  Research: 

Many  aspects  of  intestinal  nematode  Infestations  can  contri- 
bute to  a  better  understanding  of  host^paraslte  relations  and  lead 

to  alleviation  of  disease  in  the  United  States  and  abroad,  The 
finding  of  a  relatively  high  prevalence  of  Trichostrongyius  infests^ 

tion  among  State  Department  employees  returning  from  the  Middle  East 

Is  of  significance  because  this  infestation  is  rare  anong  American 
as  of  present  date.  The  parasitologic,  clinical  and  epidemiologic 
characteristics  of  this  Infestation  needs  further  clarification. 

Within  the  next  five  years,  world=wide  programs  against  ln= 
testinai  nematodes  will  probably  be  undertaken,  Knowledge  gained 
through  the  present  programs  can  well  be  influential  in  modifying 
these  programs. 


Present  plans  call  for  the  completion  of  the  surveys  involving 
sewage  sludge  this  coming  year.  This  interesting  work  was  reported 
in  1957,  but  we  were  unable  to  carry  out  further  studies  in  1956. 
Work  will  be  intensified  on  Investigations  with  Trichostrongyius, 
Including  trials  of  a  new  drug  which  seems  effectual  In  the  labora- 
tory. If  staff  and  facilities  permit,  fundamental  studies  on  the 
mechanism  of  eosinophilla  will  be  started.  Patients  suffering 
from  Strongyloides  and  viscral  larva  mlgran  infestations  will  pr©= 
vide  one  source  of  patient  material  for  these  studies. 

The  British  West  Indian  workers  will  provide  patient  material 
for  further  development  of  this  project,  and  closer  collaboration 
with  the  section  of  Helminthic  Diseases,  Laboratory  of  Tropical 
Diseases,  will  enable  a  more  intensive  study  of  intestinal  nematode 
infestations  and  the  human  host, 
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C.  Trematode  Infestations 

1.  Schistosomiasis 

2.  Other  diseases  due  to  flukes 

Ob 1 act Ives; 

Besides  Schistosomiasis,  this  project  Is  concerned  with 
paragonimiasis  and  diseases  due  to  the  various  liver  flutes. 
The  aim  is  to  study  systematic  reactions  to  the  infestations, 
immunologic  responses,  pathologic  processes  resulting  from  in« 
festatlona,  evaluation  of  new  or  experimental  prophylactic  or 
therapeutic  compounds,  and  improvement  of  diagnostic  techniques , 

Methods  Employed: 

Field  surveys  of  selected  groups  of  people  for  trematode 
infestations,  parasitic  screening  and  workup  of  patients  re- 
ferred by  private  physicians  or  governmental  organizations  for 
suspected  Trematode  infestation,  parasltological  methods  of 
diagnosis  applied  to  feces,  urine,  bile,  serologic  studies,  in- 
cluding appropriate  skin  tests,  and  reactions  between  ova  and 
patient  serum;  clinical  studies  on  proved  cases;  experimental 
therapy , 


Continued  studies  of  the  efficacy  of  Hiracii  D„  (Mloidin), 
and  its  pharmacology  Indicate  that  it  may  be  effective  in  the 
treatment  of  infestation  with  Schistosomiasis  mansonl ,  The 
number  of  patients  studied  to  date  Is  too  small  to  warrant 
definite  conclusion  at  this  time,   (See  patient  material  under 
"Intestinal  nematodes,") 

Significance  to  Microbiological  Research: 

With  the  great  migration  of  persons  into  the  United  States 
from  areas  of  schistosomiasis  endemiclty,  and  the  Increasing 
number  of  Americans  going  into  infested  areas,  plus  the  demon- 
strated increasingly  larger  areas  of  the  world  in  which  infested 
snails  are  found  makes  schistosomiasis  a  disease  of  Increasing 
importance  to  this  country  as  well  as  to  the  world  at  large. 

Treatment  at  the  present  time,  largely  by  intramuscular 
and  intravenous  routes,  is  costly  and  dangerous.   In  areas  where 
the  danger  of  reinfestation  is  unlikely,  such  as  the  United 
States,  it  would  be  advantageous  to  have  a  potent  orally  effec- 
tive agent  for  the  treatment  of  early  cases  of  the  disease  to 
prevent  the  later  sequelae  which  may  be  fatal. 
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Proposed  Course  cf  Project; 

Continued  efforts  to  evaluate  new  drugs  with  an  emphasis 
on  the  pharnaco logical  approach  and  thorough  studies  on  the 
efficacy  and  toxicity  of  these  drugs  by  long-term  studies  on 
persons  not  in  endemic  areas  of  the  disease. 

In  association  with  the  Section  of  Helminthology, 
Laboratory  of  Tropical  Diseases,  clinical  studies  will  be 
undertaken  to  provide  a  better  understanding  of  the  patho- 
genesis of  many  of  the  manifestations  of  schistosomiasis. 

D.  Infestations  due  to  Cestodes 

Objectives; 

fo  determine  the  extent  of  Cestode  infestations  in  Americans 
and  persons  returning  to  the  United  States  from  other  areas;  to 
study  the  signs  and  symptoms  of  the  disease  in  otherwise  healthy 
individuals;  to  evaluate  laboratory  diagnostic  procedures;  and  to 
evaluate  various  methods  of  therapy, 

Taenia  sagittate  (beef  tapeworm)  and  Taenia  solium  (pork 
tapeworm)  are  of  principal  interest.  In  infestations  due  to 
these  worms,  studies  are  centered  chiefly  on  the  effects  that 
these  parasites  have  on  the  physiology  of  the  bowel  and  on  the 
effect  of  therapy  In  the  erradication  of  the  parasites. 

In  the  diseases  in  which  the  symptoms  are  due  to  tissue 
invasion  by  the  parasite,  investigation  is  directed  toward  de- 
termining the  effect  of  the  parasites  on  various  organs  involved. 

The  dwarf  tapeworms,  Hjymenolepla  nana  and  S.  dlmlnuta  are 
of  Interest  because  they  are  especially  refractory  to  therapy. 

Methods  Ihp  loved; 

Patients  are  secured  for  study  through  the  State  Department 
survey  method  and  the  physician  patient  referral  system  as  pre° 
vlously  described.  During  the  past  year  studies  on  the  efficacy 
of  intraduodenal  qtrinaerine have  been  under  way. 
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Patient  Material  &  Ma  leg  Findings; 

To  present  date,  a  aeries  of  fourteen  patients  have  been 
treated  with  atabrlne  administered  through  a  duodenal  tube. 
This  series  is  now  Urge  enough  to  serve  as  base  data,  for  sub- 
sequent comparative  studies  using  drugs  which  can  be  admin- 
istered orally.  To  date,  dlthiasanine  iodide  has  been  tried 
with  inconclusive  results. 

Significance  to  Microbiological  Research: 

Infestations  with  these  parasites,  although  rare  in  the 
Waited  States,  are  difficult  to  treat.  The  diseases  are  quite 
cannon  in  other  parts  of  the  world,  and  could  potentially  be- 
come a  problem  in  this  country.  Cases  of  gchinococcus  granulosa, 
especially  among  the  Eskimos  and  Indians,  present  diagnostic — 
and  therapeutic  problems  which,  because  of  increasing  work  in 
the  study  of  diseases  among  these  people,  Is  becoming  more  and 
more  appreciated .  Large  areas  of  South  America  ars  heavily 
Infested  with  these  parasites  and  in  these  areas  they  are  of 
major  Importance,  not  only  as  a  disease  among  the  sheep  in  the 
areas  but  among  the  people  living  there.  The  treatment  at  the 
present  time  Is  unset is factory .  These  diseases  could  become 
established  in  the  sheep  raising  areas  of  the  Halted  States, 


If  time  and  staffing  permit,  surveys  among  sheep  raising 
areas  of  this  country  may  be  of  great  value  in  determining  the 
importance  of  the  disease  in  this  country  at  the  present  time. 
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1.  LCI 

2.  Parasitic  Disease  Service 
PBS-WIB           3.  Betheeda,  Maryland 

Individual  Project  Report 
Calendar  Year  1958 

Part  A. 

Project  Title:  Protozoal  Infections 

Principal  Investigator:  Br.  Henry  K.  Beye 

Other  Investigators:     Br.  Donald  E.  Kayhoe  (Jan.  1958  to  June  1958); 

Br.  James  C.  Kir  by;  Dr.  Charles  Brooks  (from 
July  1,  1958  to  present)  and  Miss  Elisabeth  Guinn 

Cooperating  Units: 

Section  on  Chemotherapy,  Laboratory  of  Tropical  Diseases,  1IAID 
Section  on  Protozoology,  laboratory  of  Tropical  Diseases,  NIAID 
Medical  Branch,  Department  of  State,  Washington,  D.  C. 
Student  Health  Service,  Howard  University,  Washington,  D.  C, 

Man  Years  (calendar  year  1958):     Patient  Days  (calendar  Year  1958): 

Total:  3.4 

Professional:    1,8  125 

Other:  1*6 

Project  Description: 

A.  Amebiasis 

Objectives : 

To  improve  and  standardize  diagnostic  techniques  for 
Amebiasis,  to  determine  the  prevalence  of  the  parasite  in  persons 
residing  in  and  returning  to  the  United  States;  to  study  the 
possible  role  of  strain  differences,  altered  host  resistance, 
associated  bacterial  flora  and  the  effect  of  nutrition  on  the 
pathogenicity  of  the  parasite;  and  to  evaluate  under  adequate 
control,  the  efficacy  of  certain  antlamoebic  drugs. 
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Methods  Employed: 


Methods  whereby  clinical  investigations  can  be 
effectively  utilized  in  the  attainment  of  these  objectives 
are  administrative  and  technical, 

Administrative  aspects  are  chiefly  related  to  the 
major  problems  of  (1)  securing  suitable  candidates  for 
clinical  investigation  and  (2)  helping  promote  an  envlron= 
meat  whereby  basic  laboratory  competencies  are  more  sharply 
focused  on  human -hose  parasite  relationships  in  infection 
and  disease. 

Technical  aspects  are  concerned  with  the  individual 
observations  involving  the  collection,  analysis  and  presen- 
tation of  data  concerning  specific  sections  of  the  host° 
parasite  relation. 

As  has  been  described  in  previous  reports,  the  pro= 
eutrement  of  suitable  patient  material  for  this  project  con- 
sists of  physician  referrals  and  a  cooperative  arrangement 
with  the  Medical  Branch,  Department  of  State ,  whereby  re- 
turning State  Department  employees  are  screened  for  the 
presence  of  Intestinal  parasites.  This  latter  arrangement 
has  been  satisfactory  during  1958  as  a  supplementary  source 
of  patient  material,  especially  for  investigations  involving 
gadamoeba  histolytica. 

During  the  latter  part  of  1958,  an  epidemiologic 
survey  was  conducted  among  West  Indian  agricultural  workers, 
coming  to  the  Waited  States  under  the  sponsorship  of  the 
British  West  Indian  Labor  organisation,  in  an  effort  to  de= 
termlne  the  suitability  of  this  population  group  for  clinical 
studies.  Preliminary  results  indicate  that  this  group  will 
be  very  suitable  as  another  source  of  research  material, 

Educational  activities  related  to  amebiasis  are  yet 
another  method  leading  to  patient  referrals  not  only  by  local 
physicians  but  by  physicians  located  throughout  the  world, 

A  scientific  exhibit  on  intestinal  parasitism  among 
State  Department  employees  was  exhibited  at  the  "World  Congress 
of  Gastroenterology"  in  May  1958. 
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Patients  who  have  been  shown  to  hav©  aiieblasX %  atv> 
accepted  for  study.  A  history  is  obtained  with  emphasis  on 
exposure  or  symptomatology  that  nay  have  been  a  result  of 
parasitism   A  complete  physical  examination  is  ttone,  la- 
eluding  proctoscopy  in  patients  with  a  history  of  diarrhea, 
in  addition  to  the  routine  laboratory  studies,  special  studies 
are  done  of  renal  and  hepatic  function  as  well  as  serological 
tests  for  amebiasis  and  other  parasites.  A  large  chvst  x=ray 
is  taken  on  every  patient,  and  barium  enemas  are  done  when  in~ 
dice ted.  Studies  are  generally  done  in  the  outpatient  depart = 
ment  unless  the  patient  "s  condition  warrants  admission  at.  an 
inpatient.  Upon  the  completion  of  basic  studies,  the  pati^ts 
are  placed  on  chemotherapy;  post -treatment  studies  are  made  to 
determine  toxicity  of  the  drugs  and  their  efficacy.  Patients 
are  followed  when  possible  for  ©ae  year  post  treatment  before 
they  are  considered  cured. 

Pa  t  ient_  Materia 1  and  Major  Find  ings ; 

The  epid<§mi© logic  studies  supplementary  to  parasitic 
screening  of  State  Department  employees  returning  to  the  Dteited 

States  and  reported  last  year  continued  this  year.  Muring  March 
and  April,  material  concerning  the  first  1,453  persons  surveyed 
was  tabulated  and  analysed.* 

A  continued  compilation  of  this  type  of  data  for  the  next 
two  to  three  years  may  provide  considerable  information  on  this 
infection. 

Is  general,  patients  with  amebiasis  were  found  to  have 
few  major  complaints,  they  demonstrated  no  abnormalities  on 
physical  examination  and  laboratory  studies  were  generally 
within  normal  limits ,  There  was  only  ©»s  patient  with  prove© 
amebiasis  whose  serum  was  positive  in  the  Nil  complement  fixation 
test  for  amoebiasis. 

Patients  were  usually  treated  with  thloroqulne  and  tetra- 
cycline, and  although  long  term  studies  are  not  completed,  it 
would  appear  that  the  treatments  were  generally  successful. 
Selected  cases  were  treated  with  erythromycin,  usually  with  a 
temporary  flareup  of  complaints,  but  usually  with  eventual  good 
results.  Patients  who  were  found  to  be  positive  after  treatment 
with  the  above  drugs  were  treated  with  dlo«iiquine.  There  were 
minor  complaints  of  gastrointestinal  intolerance  to  the  drug  but 
most  patients  were  able  to  complete  the  covrse  of  therapy  an 
had  negative  stools  post  treatment. 

*  This  tabulation  was  made  possible  by  the  Medical  Branch, 

Department  of  State,  who  supplied  the  clerical  assistance. 
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In  g©»er* I,  It  might  be  stated  that  the  majority  of 
patients  studied  bo  far  had  mild  intestinal  amebiasis  which 
responded  to  treatment. 

Significance  to  MicroblologgicaJUfef«arch; 

Ma«y  of  the  previously  reported  studies  of  amebiasis 
have  been  done  In  areas  where  adequate  study  was  difficult  on 
patients  with  conditions  other  than  amebiasis  which  may  have 
played  a  role  la  their  complaints*  In  many  areas  reinfection 
cannot  b*  ruled  out,  and  consequently  short  term  posfcotreetaant 
studies  have  been  done.  On  the  basis  of  preliminary  studies 
done  la  this  laboratory,  it  would  seen  that  the  patients  under 
study  do  not  have  the  serious  manifestations  of  the  disease 
usually  reported,  nor  do  th&y  mum  as  refractory  to  treatment* 
Because  the  parasite  remains  a  potential  hasard  both  to  the 
patient  and  to  his  associates,  we  have  felt  that  all  patients 
harboring  Eadamoeba  histolytica,  should  be  treated,  Littl*  is 
known  of  the  prevalence  of  amebiasis  in  the  healthy  American 
population,  and  practically  no  studies  have  been  done  on  large 
groups  returning  to  this  country  after  long  assignments  in 
areas  of  high  endemicity .  Study  of  the  data  already  collected 
among  foreign  service  personnel  would  indicate  that  the  attack 
rate  is  high  in  certain  areas,  although  th«*  amount  of  illness 
produced,  even  In  these  areas,  is  relatively  snail,  these 
studies  also  indicate  the  inadequacies  of  laboratory  facilities, 
not  only  in  foreign  areas  but  in  the  tMited  States.  With  the 
increase  in  travel  into  certain  of  the  endemic  areas  a&d   the 
increase  in  the  number  of  the  parasites  being  brought  Into  this 
country,  the  disease  incidence  in  the  Uhsited  States  might  well 
be  on  the  increase. 

Proposed  Course  of  Project: 

It  is  felt  that  a  good  start  has  been  mad©  in  the  study 
of  the  problems  of  amebiasis  and  other  parasites  in  this  country. 
Continuing  epidemiological  studies  will  be  necessary  to  ad- 
equately determine  to*  significance  of  the  disease  in  persons 

residing  and  traveling  outside  of  the  Pnited  States,  the  cooper® 
tive  surveys  underway  with  local  universities  and  the  State,  De» 
partmsnt  should  be  continued,  since  they  provide  much  informa- 
tion of  this  nature  as  well  as  providing  patients  for  clinical 
study.  Efforts  should  be  made  not  only  to  increase  the  number 
of  persons  studied  but  also  to  more  thoroughly  study  each  person. 
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It  would  be  advantageous  to  expand  t'*ciii?l««  to  b*  abl«  to 
examine  persons  prior  to  as  well  a?  aftes  foreign  residence „ 
There  ia  a  continuing  need  for  more  reliable  and  rapid  methods 
of  concentrating  ova  and  cyst?  to  improve  the  methods  of 
laboratory  dlagnoala.  It  would  also  be  nest  desirable  to 
further  evaluate  aoae  of  the  new  serodi* gnostic  methods  for 
amebiasis  and  other  parasitic  dlse#»es„  The  method  currently 
used  seen*  to  have  its  chief  usefulness  li»  the  field  of  ex- 
traintestinal amebiasis  -and  ia  not  generally  positive  with 
intestinal  disease  a  lor*.  Efforts  should  be  made  in  the 
fututc  to  acquire  store  patients  with  acute  amebic  colitis  or 
frith  extraintestinal  disease,  This  au.y  be  posible  through 
closer  liaison  with  local  physicians  <<r  it  ssay  \e  necessary 
to  enter  into  fie 11  studies  to  study  this  aspect  of  the  disease.: 
Further  studies  on  the  role  of  nutrition,  bacteri.il  flora,  and 
intercurrent  diseases  should  be  undertaken  with  ar.tquate  labor* 
tory  and  clinical  control,   It  is  further  propose*'  that  saw  11 
groups  of  perrons  engaged  is  foreign  travel  m   .ittiied  to  de- 
termine the  efficacy  of  chesaoprophy  lactic  age  at.  b,  tnd  to  de  = 
termine  mors   accurately  the  true  etiology  of  the  dysentery 
which  frequently  plagues  travelers  out  of  this  country,. 

The  clinical  laboratory  and  treat»twtt  dat*.  ©&  persons 
with  Ic  hJLstolvtica  is  now  being  analysed,  foilowis^  the  com- 
pilation of  this  data,  the  project  -will  probsbly  be  aodx«ied 
and  re-oritmted  so  as  to  be  more  closely  oriented  with  com- 
pleted p lasts  of  the  section  of  protozoology,  Laboratory  of 
Tropical  Diseases, 

Bo  Trichomoniasis 

Objectives: 


The  objectives  in  the  past  have  been  to  determine  the 
extent  of  infection  with  Trichomonas  and  Candida  among  the 
population  of  females  working  at  the  National  Institutes  of 
Health;  to  study  effects  on  vaginal  cytology  which  may  occur 
as  the  result  of  the  parasite;  to  gain  epidemiological  data 
on  the  disease;  and  to  determine  the  role  of  the  parasite  in 
the  pathogenesis  of  certain  vaginal  complaints.  The  efficacy  >: 
various  drugs  was  also  under  study. 

Remarks: 

During  1958,  clinical  investigations  in  this  &tm 
been  sharply  curtailed  with  emphasis  being  returned  t©  the 
laboratory.  Investigations  are  now  underway  to  determine 
pathogenicity  of  various  human  strains  in  mice,   Present  r 
cail  for  r#eaonMmcirag  clinical  investigations  in  this  field 
after  increased  knowledge  has  been  obtained  in  the  laborst 
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C.  Toxoplasmosis: 

Objectives: 

To  study  clinical  aad  laboratory  manifestations  of  the 
disease;  to  evaluate  diagnostic  methods;  to  study  the  immu 
nologic  response  of  the  host  to  the  parasite;  and  to  determine 
effective  methods  of  therapy  in  patients  with  prcven  toxo  = 
plasnoslSo 

Methods  Bntployed: 

Serological  surveys  and  clinical  studies  on  patients 
with  symptoms  suggestive  of  toxoplasmosis,  or  on  patients  with 
serological  evidence  of  the  disease,  in  an  attempt  to  more 
clearly  delineate  the  manifestations  of  the  disease  in  its 
multiple  forms .  Recently  much  effort  has  been  expended  in 
making  physicians  in  the  area  aware  of  the  symptomatology  of 
the  disease  with  the  expectation  of  this  resulting  in  addi- 
tional patient  referrals. 

Patient  Material  &_Ma lor  Findings: 

Continuing  studies  on  two  proved  acquired  cases  of 
toxoplasmosis  have  given  a  great  deal  of  information  about  the 
sequence  of  serological  and  skin  test  changes  in  the  disease 
and  response  to  combined  therapy  with  pyramethamine  and  sulfs-- 
diasine.  An  additional  patient  with  proved  congenital  toxo- 
plasmosis has  been  under  study;  extensive  studies  of  tissues 
obtained  at  autopsy  are  being  performed  with  the  cooperation 
of  the  Laboratory  of  Tropical  Diseases  and  the  Department  of 
Pathologic  Anatomy . 

Significance  to  Mierobio logical  Research: 

Serologic  and  skin  test  surveys  indicate  that  there  is 
a  Mgh  incidence  of  toxoplasmosis  in  man,  yet  clinical  reports 
of  the  disease  are  relatively  rare.  There  is  much  to  be 
learned  about  the  clinical  manifestations  of  the  disease  and 
methods  which  may  be  employed  in  its  diagnosis „  Experience 
has  shown  that  pathologic  diagnosis  is  difficult  even  in 
patients  in  whom  the  diagnosis  has  been  established  by  the  te= 
covery  of  the  parasites  by  inoculation  of  tissues  into  labor a ° 
tory  animals.  With  the  exception  of  chronic  ocular  toxop las* 
mosis,  little  is  known  of  the  chronic  form  of  the  disease  in 
humans  although  the  parasite  seems  to  survive  for  long  periods 
in  laboratory  animals .  Studies  by  other  investigators  have 
suggested  that  the  parasite  may  play  a  role  in  the  production 
of  myocarditis  and  chronic  encephalitis. 
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Proposed  Course. of  .Project : 

Continuing  studies  as  outlined  above  with  increased 
efforts  to  obtain  clinical  material  for  study. 

D.  Blood  and  Tissue  Protosoan  Disease 

Objectives: 

To  improve  diagnostic  techniques;  to  study  the  clinical 
end  pathological  Manifestations  of  these  diseases  in  nan  and 
their  pathogenesis;  to  evaluate  various  experimental  there = 
peutic  and  prophylactic  regimens,  and  to  aid  in  the  development 
of  a  chemotherapeutic  agent  suitable  for  mass  therapy. 

Methods 


Field  surveys  of  groups  of  people,  as  indicated;  para- 
sitic screening  and  work~wp  of  patients  referred  as  suspected 
cases  (malaria,  leishmaniasis,  Chagas  disease)  by  private 
physicians  or  governmental  organisations;  clinical  study  of 
proved  cases;  laboratory  diagnostic  techniques,  including  cyto= 
diagnosis ;  immunologic  studies ;  laboratory  culture  of  the 
organisms;  experimental  therapy,  and  the  utilisation  of  human 
volunteers. 

Patient  Materia 1_&  Ma Jor. Findings; 

The  number  of  cases  is  too  small  to  warrant  definite 
conclusions.   (See  patient  material  under  "Amebiasis"). 

Significance  to  Microbiological  Research: 

For  the  next  few  years  emphasis  in  malaria  will  be  on 
worldwide  eradication  of  the  parasite.  Problems  may  develop 
in  respect  to  drug  reactions  and  resistance  under  the  extremely 
variable  conditions  inherent  in  such  a  large  program,  and  the 
development  of  better  chemotherapeutic  agents  will  be  of  great 
importance. 

The  study  of  these  groups  of  diseases  has  significance 
in  terms  of  their  prevalence,  and  of  the  application  of  newer 
fundamental  concepts  and  techniques  to  studies  of  host=parasite 
relation,  immunological  reactions,  pathogenicity  and  therapy. 
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The  first  case  of  Chagas  disease  la  the  Plaited  States 
was  reported  in  3.956,   Inasmuch  as  suitable  arthropod  vectors 
for  the  transmission  of  the  disease  are  distributed  "throughout 
most  of  the  southwestern  and  western  parts  of  the  Etaited 
States,  this  disease  say  assume  national  importance.,  The  re=» 
cent  discovery  of  animal  reservoirs  for  this  disease  in 
Mary land ,  emphasises  the  necessity  for  greater  activity  in 
this  field. 

Proposed  Course  of  Project; 

The  project  will  be  greatly  emphasized  in  1959, 
primarily  through  its  participation  in  the  program  of  malaria 
research  of  the  Section  of  Chemotherapy,  Laboratory  of 
Tropical  Diseases. 

Clinical  investigative  activities  of  direct  concern 
to  this  project  will  consist  first  of  gaining  basic  data  on 
the  pharmacology  and  anti°malarial  effects  of  single  doses 
of  chloroquine  diphosphate.  Comparative  studies  using  (1) 
single  doses  of  other  ant immaterial  drugs ,  and  (2)  chloroquine 
in  conjunction  with  a  detoxifying  agent  or  (3)  chloroquine 
physically  modified  to  act  as  a  depot  drug  would  be  undertaken. 

Sormal  human  volunteers  available  to  111  would  be 
utilized  for  the  above  studies.  The  Parasitic  Disease  Service 
would  likewise  participate  in  other  studies  to  be  conducted  in 
the  Federal  Penitentiary,  Atlanta,  Georgia,  among  prisoner 
volunteers. 
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Technical  Bulletin  Registry  of  Medical  Technologists, 
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and  clinical  studies  on  vaginal  trichomoniasis.  A*.  Jour, 
Obstetrics  &  Gynecology.  76:  658-665,  1958. 
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Project  Title?  Cyatic  Fibroaie  of  the  Pancreas 

Principal  Investigator:  Or.  Soman  B.  McCul lough  (To  July  1,  1958) 

Dr.  John  P.  Dts  (July  1  -  Present) 

Other  Investigators:     Dr.  Charles  Heal  and  Dre  Lowell  K„  Good 

Cooperating  ©nits:  None 

Man  Years  (calendar  year  1958):   Patient  Days  (Calendar  year  1958): 
Total:   1.3 

Professional:   1.3  965 

Other :  none 

Project  Description: 

Objectives: 


A.  To  study  the  bacterial  and  fungal  flora  of  the  respiratory  assd 

intestinal  tract  of  patients  with  cystic  fibrosis  of  the  pancreas, 
with  focus  upon  the  following  points: 

1)  Modification  of  the  flora  by  antibiotic  and  chemotherapeutie 
agents. 

2)  Measurement  of  the  sensitivity  of  Staphlococci  and  of  the 
Gram  negative  pathogens  to  various  antibotics. 

3)  Prevention  of  overgrowth  of  pathogenic  organisms  and  the 
resultant  side^reactions. 

4)  Evaluation  of  the  effect  of  nebulised  antibiotics  in  the 
respiratory  tract,  with  and  without  the  aid  of  positive 
pressure  breathing. 

5)  Determination  of  the  optimal  antibiotic  therapy  for  these 
patients. 


B.  To  evaluate  diagnostic  tests  la  cyctic  fibrosis  of  the  pancreas „ 

C.  To  study  hlstochcaical  reaetioas  of  various  tissues  obtained  at 
autopsy  or  by  biopsy,  with  eaphasis  on  the  staining  characteristic 
of  the  mucopolysaccharides 

D.  To  study  the  intestinal  losses  of  albumin  by  the  use  of  radio- 
active  iodine  lab led  polyvinylpyrrolodone. 

Methods  Employed; 

Patlente  with  proven  cyctic  fibrosis  of  the  pancreas  are 
eaployed  in  this  study.  Long-term  studies  of  the  bacterial  flora 
of  the  respiratory  and  Intestinal  tracts  are  being  aade  and  an 
attempt  will  be  made  to  correlate  the  findings  with  antibiotic 
sensitivities  of  the  staphylococci  and  gram«negatlve  rods. 

A  modification  of  the  classic  sweat  test  employing  iontophoresis 
of  pilocarpine  has  been  evaluated.  Attempts  to  modify  the  sweat 
electrolytes  by  various  adrenergic  and  cholinergic  drugs  has  been 
evaluated.  Random  other  measurements  of  sweat  constituents  have  been 
made. 

Blood  levels  of  various  antibiotics  used  in  treating  these 
patients  have  been  measured  to  evaluate  absorption. 

Studies  on  the  histochemistry  of  sweat  glands  will  be 
undertaken. 


At  the  present  time,  a  group  of  approximately  thirty  children 
is  being  closely  followed. 

A.  The  bacteriological  studies  have  revealed  .the  following: 

i)  The  bacterial  flora  of  these  patients  on  prolonged  antibiotic 
therapy  follows  no  set  pattern,  although  the  flora  in  those 
patients  with  severe  pulmonary  disease  tends  to  have  a  pre~ 
dominance  of  Gram  negative  pathogens. 

2)  Of  the  various  antibiotics  used,  Erythromycin  systemically 
tended  to  eradicate  Staph locoeci  most  effectively. 

3)  Systemic  antibiotic  therapy  is  of  no  help  in  eradication  of 
Gram  negative  pathogens;  however,  nebulizatlon  with  the  ap- 
propriate antibiotic  was  helpful  in  reducing  the  number  of 
these  bacteria  and  in  one  case  in  eradication  of  the  Gram 
positive  pathogens. 


4)  The  appropriate  antibiotic  therapy  as  determined  by 
sensitivity  studies ,  and  used  for  prolonged  periods 
of  tine,  definitely  does  benefit  these  patients  and 
reduces  the  pulmonary  synptomology. 

5)  Complicating  fungal  infections  have  been  no  problem, 
although  minor  superficial  skin  fungus  infections  ars 
not  infrequent. 

B.  Other  studies: 

1)  Hewer  and  easier  methods  of  performing  diagnostic  tests 
for  cystic  fibrosis  of  the  pancreas  are  being  Investigated. 
A  diagnostic  blood  test  is  being  sought.  Investigations 
are  under  way  on  the  amnionic  fluid  from  mothers  giving 
birth  to  children  with  proved  cystic  fibrosis  of  the 
pancreas „ 

2)  The  use  of  radioactive  iodine  labeled  polyvlnylpyrrolodone 
has  shown  that  the  amount  of  albumin  lost  via  the  Intestinal 
tract  is  in  the  order  of  that  lost  by  normal  subjects. 


Cystic  fibrosis  of  the  pancreas  is  in  the  majority  of  cases 
a  fatal  disease  of  childhood.  Simplified  metkods  of  diagnosis, 
improved  methods  of  treatment  and  a  better  understanding  of  the  basis 
biochemical  abnormalities  are  needed. 
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Object lyase 

To  study  tit*  biochemical  aspects  of  infectious  disease 
processes  at  both  the  cellular  level  and  the  clinical  petlcnt 
level. 

At  the  cellular  level,  to  study  the  biochemistry  of 
pathogenic  and  antibiotic  resistent  organisms  to  learn  more 
about  the  nature  of  antibiotic  resistance^ 

At  the  clinical  patient  level,  to  develop  new 
diagnostic  procedures o 

A«  Baalc  Stadias  on  the  Mature  of  Antibiotic  Insistence 

n     Staphylococcal  penicillinase 

Penicillinase  ensymes  will  be  searched  for 
in  naturally  occurring  hospital  at rains  of  pathogenic 
Staphylococcus  aureus »  The  nutritional  requirements 
of  the  organism  will  be  determined  employing  Warburg 
apparatus  by  measurement  of  the  COj  liberated  from 
a  HaHCO./C02  buffer  system  by  the  penlciiloic  acid 
formed  from  penicillin  by  the  action  of  peaiclllinaseo 

2)  Call  Wall  Polysaccharides 

The  biosynthesis  of  certain  carbohydrates 
will  be  investigated  as  related  to  the  mechanism 
of  action  of  antibiotics  and  the  development  of 
resistance  to  antibiotics,.  An  attempt  will  be 
made  to  determine  if  laetaldehyde  is  an  intermediate 
in  the  biosynthesis  of  rhamnose,  which  occurs  in  the  cell 
walls  of  Salmonella.  Pseudemonas .  Streptococcus .  etCo 
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Motor  Findings: 
Ac  Basic  Studies 

1)  Histochemistry.  A  new  method  of  preparing  tissue?  for 
staining  has  been  devised  end  published.. 

2)  Vlrel  Studies .  The  Isoelectric  point  of  adenovirus 
Ess  been  determined  end  studies  neve  been  published. 

3)  Carbohydrate  Metabolism.  Previous  work  (see  Project 
Report  MEMO- 22(c),  1957)  on  the  metabolism  of 

1,2- propanediol  phosphate  has  been  concluded  and 
submitted  for  publication 

work  on  a  method  for  separation  of  acetol, 
lactaldehyde,  pyruvic  acid  and  methyl  glyoxal  by 
means  of  bisulfite  ion  exchange  resins  has  been 
completed  and  this  material  submitted  for  publication*. 
The  development  of  this  method  has  made  possible  the 
positive  identification  of  lactaldehyde  as  an 
enzymatic  oxidation  product  of  1,2- propanediol.  The 
ensyme  has  been  further  purified  from  rabbit  liver 
and  its  properties  studied.  The  results  of  these 
studies,  which  are  almost  complete  (to  be  presented 
at  the  Federation  Proceedings  in  April  1959),  suggest 
that  this  enzyme  is  identical  to  alcohol  dehydrogenase. 
The  further  metabolism  of  lactaldehyde  is  being  studied 
at  present.  It  is  known  that  aldehyde  dehydrogenase 
ects  on  lactaldehyde  and  the  product  of  this  reaction 
Is,  presumably,  lactic  acid.  Thus,  the  route  of 
metabolism  of  1,2° propanediol  edmlnlstered  to  the 
whole  animal  would  appear  to  be:  l,2°propanediol  —  > 
lactaldehyde  — >  lactic  acid. 

4)  Staphylococcal  Penicillinase.  It  haa  been  determined 
that  in  order  for  some  strains  of  S..  aureus  to 
elaborate  new  penicillinase  In  response  to  treatment 
with  penicillin,  the  organism  need  not  be  in  a  growing 
state.  For  the  Induction  of  penicillinase,  washed 
resting  cells  require  the  presence  of  a  small  number 
of  amino  acids  and  glucose  (as  an  energy  source).  The 
amino  acids  essential  for  growth  are  also  essential  for 
the  enzymlc  adaptation.  In  addition,  isoleucine,  an 
amino  acid  not  essential  for  growth,  is  uniquely 
required  for  the  elaboration  of  the  ensyme.  These 
findings  are  being  prepared  for  presentation  at  the 
Annual  Meeting  of  the  Society  of  American  Bacteriologists 
at  St.  Louis,  Missouri,  in  May,  1959,  and  for  subsequent 
publication. 
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5)  Besulsau  In   the  course  of  the  work  on 

carbohydrate  metabolism,  there  was  developed 
a  new  Method  for  separating  and  characterising 
aldehydes  by  means  of  bisulfite* treated  Ion 
exchange  resins.  While  known  ta  exist  in  the 
human  body,  there  has  been  very  little  biochemical 
investigation  of  aldehydes  per  se  because  of  the 
Interference  by  glucose  In  most  of  the  ordinary 
analytical  procedures.  With  this  new  technique, 
it  is  planned  to  investigate  the  occurrence  ef 
these  compounds  as  related  to  infectious  disease 
processes . 

Significance  to  Infectious  Disease Mtescarch: 

The  studies  in  carbohydrate  metabolism  thus  far 
have  dealt  principally  with  1,2° propanediol.  Although 
1,2° propanediol  has  been  used  widely  as  e  glycerol  " 
substitute  la  many  pharmacological  preparations  for 
administration  by  injection  or  orally,  the  metabolism 
of  thie  compound  by  the  mammal  has  been  little  studied* 
The  present  studies  have  indicated  that  this  compound 
is  oxidised  by  a  liver  easyme  to  lactaldehyde  and  thea 
to  lactic' acid,  thus  explaining  its  glycogenic  nature 
The  metabolism  of  lactaldehyde  by  animals  and  bacteria 
is  almost  unknown c  Because  of  Its  chemical  structure, 
it  has  been  suggested  to  be  an  important  intermediate 
in  the  biosynthesis  of  certain  sugars.  As  outlined 
in  the  Section  of  Results,  the  role  of  lactaldehyde 
in  the  biosynthesis  of  rhamnoae  is  new  being  Studied. 

The  determination  of  the  specific  nutritional 
factors  governing  the  induced  formation  of  penicillinase 
*?  £&  aureus  has  given  us  leads  to  the  general  problem 
of  the  nature  of  antibiotic  resistance  as  well  as  a 
target  for  specific  aatimetabolic  action.  These  are 
now  being  explored. 
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(2)  Steinnan.  K.  Go  and  Murtawgh,  P.  A„:  Isoelectric 
precipitation  of  adenovirus  and  its  conplonent» fixing 
antigen.  Virology.  <Sn  Press) . 


Honors  and  Awards  relating  to  this  projects  Monec 
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1.   LCI 

2„  Infectious  Diseases 

PHS'RIR          3   Betheada,  Md, 

Individual  Project  Report 

Calendar  Year  1958 

Part  A. 

Project  Title:  Systemic  Fungal  Infections 

Principal  Investigator:  Dr.  Korsaaa  So  McCullough  (To  July  1,  1958) 

Dr.  John  P.  Its  (July  1  -  Present) 

Other  Investigators:     Dr.  John  P.  Its  (To  July  1,  1958) 

Dr.  Albert  Treger,  Dr.  Bed  Feder 
(To  July  I,  1958) 

Cooperating  Units:      Laboratory  of  Infectious  Diseases,  MAID 

Man  years  (calendar  year  1958):   Patient  Days  (calendar  year  1958): 

Total:        1,9 

Professional:  1.5  1,919 

Other:        0.4 

Project  Description: 

Objectives: 


1.  To  study  diagnosis,  pathogenesis  and  natural  course  of 
systeale  fungus  infections, 

2.  To  study  the  problem  of  fungus  disease  due  to  overgrowth 
during  antibiotic  sad  steroid  treatments 

3.  To  evaluate  new  agents  in  antibiotic  and  chess© therapeutic 
treatment  of  systemic  fungus  infections , 

4.  To  set  up  means  of  measuring  blood  levels  of  new  «mti~ 
fungal  agents  and  to  study  acute  and  long  term  toxic 
effects  of  the  drugs. 

5.  To  study  various  immune logic  aspects  of  this  group  of 
diseases . 


-  2  »         Serial  Ho. 
Method*-  Employed; 

Patients  with  suspected  fungal  infections  are  studied 
diagnostics lly  using  the  skin  test,  serologic,  histologic,  and 
cultural  methods.  Family  contacts  are  similarly  investigated 
and  environmental  studies  undertaken,  when  indicated.  Infecting 
fungi  from  such  patients  are  screened  for  sensitivity  against  a 
considerable  number  of  ehemotherapeutic  or  antibiotic  agents  and 
therapy  is  undertaken  after  such  studies  and  where  clinically 
advisable. 

Drugs  are  screened  for  activity  against  an  organism  Isolated 
from  a  patient  by  in  vitro  methods .  Promising  drugs  are  tben 
tested  in  animals  for  acute  and  long  term  toxicity  and  for 
therapeutic  e  f f sctlveness » 

Kew  methods  are  being  developed  for  determining  serum  drug 

levels ,  rates  of  excretion  of  drug,  and  in  vitro  screening  of  drugs . 

Patient  Material  and  Major  Findings; 

lc  Studies  were  continued  on  patients  with  a  variety  of 
culturally  proved  systemic  fungal  diseases.  Hew  patients  with 
culturally  proved  disease  this  year  included  cases  of  cryptococcosis 
(2),  coccidioidomycosis  (2),  histoplasmosis  (4),  blastomycosis  (2), 
Candida  endocarditis  or  septlsemia  (3>, 

2c  Work  began  last  year  on  the  use  of  a  new  antibiotic 
Amphotericin  B  was  continued,,  The  effect  of  this  drug  administered 
Intravenious ly  was  evaluated  in  a  total  of  25  patients.  It  appears 
to  be  effective  for  blastomycosis  and  histoplasmosis.  Its  effective^ 
ness  in  cryptococcal  Infections  is  questionable.  It  is  of  little 
value  thus  far  In  eoccldidomycosis  or  in  severe  Candida  infections, 

3,  A  newer  antibiotic  known  only  as  RO-2,  has  been  shown  to 
be  very  effective  in  fungal  infections  of  animals  and  Is  currently 
being  used  in  patients.  As  of  December  1,  1958,  three  patients  bed 
been  treated.  Clinical  studies  of  this  drug  are  being  done  ex° 
clusively  at  the  Rational  Institutes  of  Health. 

4.  The  laboratory  continued  to  perform  complement  fixation 
teste  for  histoplasmosis  implementing  studies  in  this  and  other 
Institutes  and  assisting  in  patient  recruitment.  A  total  of  14? 
serums  were  tested  during  the  first  11  months  of  1958.  Data  acquired 
in  the  past  years'  experience  with  this  test,  when  eorrellated  with 
clinical  studies,  have  allowed  the  conclusion  that  a  positive  titer 
strongly  indicates  active  infection  and  disease;  independent  of  the 
results  of  the  less  helpful  skin  test. 


Serial  Ho, 


5.  The  clinical  studies  on  the  eryptococc&l  meningitis  eases 

have  been  sisBsaarized  to  characterise  the  sssdical  aspects  of  infection 0 

6.  Attention  has  been  called  to  the  potentially  serious  nature 
of  the  occasional  Aspergillus  infection^  Treatment  of  this  disease 
has  been  further  tested,,  A  bisarre  electrolyte  dist>«rbaace  as- 
sociated with  this  treatment  has  been  described, 

7.  In  the  course  of  these  studies  two  technical  improvements 
were  made  in  the  handling  of  infected  animals  and  in  preparing  to- 
fected  and  other  tissues  for  microscopic  examination. 

Significance  to  Microbiological nResearch: 

The  group  of  fungus  diseases  under  study  is  poorly  understood; 
there  is  no  uniformly  successful  treatment.  Apparently,  certain  of 
them,  such  aa   histoplasmosis,  are  being  recognised  as  quite  prevalent; 
others  such  as  moniliasis  create  problems  by  the  very  ubiquity  of  the 
organism,  which  may  grow  more  abundant ly  and  cause  systemic  disease  in 
the  presence  of  most  antibiotics  and  steroids ,  creating  serious  and 
extensive  clinical  problems. 

Proposed  Course  of  Project: 

To  proceed  as  outlined  under  "Objectives"  and  "Methods." 


Part  S  included        Yes  /x/        No  £J 
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Part  B:  Honors ,  Awards,  and  Pnblicationa 

Publication*  other  than  aba tracts  from  thia  project: 

*i.  Merchant,  R.  K. ,  Lourla,  D.  B. ,  Gelslcr,  P.  H. .  Edgcomb, 
J.  H. ,  and  Vtx,   J.  P.:  Fungal  Endocarditis:  Review  of 
the  literature  and  report  of  three  cases.  Ann.  Internal 
Med.  48:  242-266,  1958. 

*2.  Lourla,  0.  B.:  Some  aspects  of  the  absorption,  distribution, 
and  excretion  of  Aaphoterlcln  B  in  man.  Antibiotic  Med.  & 
Clinical  Therapy.  5:  295-301,  1958. 

*3.  Feder,  It. :  A  method  of  holding  alee  for  intravenous  injection. 
J.  lab.  &  Clin.  Med.  51:  662-663,  1958. 

4*  its,  J.  P.,  Lourla,  D.  B.,  Feder,  H.,  Savons,  C.  W.,  and 

McCullough,  W,  B. :  A  report  of  clinical  studies  on  the  use 
of  amphotericin  in  patients  with  systemic  fungal  diseases. 
Antibiotics  Annual.  Hew  York,  H.  Y.,  Medical  Encyclopedia, 
Inc.,  1957=1958. 

5.  McCullough,  H.  B.,  Lourla,  0.  B.,  Hllbish,  T.  F.,  Thomas,  L.  8,, 

and  Emmons,  C.  W. :  Cryptococcosis*.  Clinical  Staff  Conference 
at  HIH,  April  25,  1957.  Ann.  Internal  Med.,  49:   642-661,  1958, 

6.  ©ts  J.  P.,  Treger,  A.,  McCullough  H.  B.,  and  Basons,  C.  W. : 

Amphotericin  B:  Intravenous  use  in  21  patients  with  systemic 
fungal  diseases.  Antibiotics  Annual.  1958-1959. 

7.  Cts,  J.  P.,  German,  J.  L. ,  Lourla,  D.  B.,  Bamons,  C.  W.,  and 

Bartter,  F.  C:  Pulmonary  aspergillosis  with  cavitation: 
Iodide  therapy  associated  with  an  unueual  electrolyte 
disturbance.  Hew  Engl.  Jour.  Med. 


*  Listed  In  last  year's  report  as  "in  press, 
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2:     Infectious  Disease 
Service 
PHS-NZH  3      Bathes da,  Mary land 

Indiv ideal  Project  Report 
Calendar  Year  1958 

Part  A 

Project  Title   Sarcoidosis 

Principal!  Investigator   Dr,  Norman  B,  McCul lough  (to  July  la   1958!; 

Ds%  Norman  Ho  Bell  Uuly  is  1958  to  present) 

Other  Investigators   None 

Cooperating  Units  f.  Veteran  s  Administration*,  Washington ,  D-.  C 
Food  &  Drug  Administration,,  Washington,,  D.,  C 
National  Heart  Institute 
National  Cancer  Institute 

Han  Years  C  calendar  year  1958  Jr   Patient  Days  I  calendar  year  1958'"- 

Totals        1,0 

Professional i       lo0  ie°7° 

Other?        None 

Project  Description, 

iectj 


CD  Loag«term  clinical  study  of  the  course  of  sarcoidosis 
and  the  effect  of  hydrocortisone  ((and  related  steroid 
hormones)  in  altering  the  manifestations  and  course 
of  the  disease c 

C2J  Clinical  studies  attempting  to  demonstrate  agents  known 
to  produce  granuionatous  disease  in  patients  with 
sarcoidosis o 

C3)  Evaluation  of  the  Kvelsa  skin  test  as  a  diagnostic  tool 
in  the  management  of  sarcoidosis 0 

C4>  Study  of  the  calcium  metabolic  abnormality  and  the 
effect  of  therapy  in  patients  with  this  manifestation 
of  sarcoidosis o 

15)  Study  of  immunological  mechanisms  in  sarcoidosis 0 


-  2  Serial  No  NIAID*  24  (e) 

16)  Study  of  the  anemia  and  iron  metabolism  in  sarcoidosis, 

(7)  Study  of  vitamin  On  metabolism  in  sarcoidosis 

i&}    Epidemiology  of  sarcoidosis , 

Methods  Employed 

'ill?  Hospitalization  and  outpatient  observation  of  patients 
with  sarcoidosis* 

{2}    Extensile  cultural  and  serological  study  of  patients  with 
sarcoid  to  demonstrate  etiological  agents* 

(13)  Ose  of  Kveim  antigen  and  a  control  "antigen"'  preparation 
in  patients  with  sarcoidosis  and  granulomatous  diseases 
of  known  etiology,.  Use  of  pine  pollen  antigen  in  both 
groups  of  patients. 

44)  Calcium  balance  studies  on  patients  with  sarcoidosis  and 
hypercalcemia  before,,  during*  and  after  treatment 

(5>  Calcium  infusion,,  renal  phosphorus  clearance,,  and 

phosphorus  deprivation  tests  before  and  after  treatment 
with  cortisone o 

(65  Tissue  culture  of  lymph  nodes  removed  from  patients  with 
sarcoidosis  in  an  effort  to 

a)  study  the  characteristic  aspects  of  growth  of 
such  tissue 

b)-  study  cytotoxic  effects  of  tuberculin  and  other 
antigens  on  such  tissue, 

* .75  Fe59  iron  turnover  and  Cr51  SBC  survival  studies  > 

Patle^  Materia  fr  frfer  Ffrflfrgr.. 

Approximately  50  cases  of  sarcoidosis  hare  been  studied  here 
employing  the  above  mentioned  methods  where  applicable.  Preliminary 
results  in  attempts  to  demonstrate  known  etiological  agents  in  patients 
with  the  clinical  syndrome  of  sarcoidosis  have  been  unsuccessful,. 
Caleium  balance  studies  in  progress  tend  to  show  metabolic  abnormalities 
akin  to  Vitamin  0  intoxication  in  patients  with  hypercaiciuria  due  to 
sarcoid  without  predictable  effect  of  hydrocortisone  on  these  abnormal- 
ities. Some  patients  behave  like  those  with  "idiopathic  hypercaiciuria'9 


3  -  Serial  No.  NIAID  -  24 

We  have  also  demonstrated  that  dietary  Intake  of  calcium  directly 
affects  both  blood  and  urine  levels  -  predominately  the  latterc 
Early  results  in  evaluating  the  Kveim  test  indicate  that  it  is 
specific  and  reasonably  sensitive  in  the  acute  stage  of  the  disease. 

Studies  also  in  progress  bare  shown  hypoferremia  with  two  of 
six  cases  so  studied  having  a  rapid  iron  turnover  All  six  have  had 
nomas  BBC  survival  as  shown  by  Cr^-tagged  RBG  studies® 

Sarcoidosis  is  a  disease  of  unknown  etiology  which  closely 
resembles  granulomatous  diseases  of  known  etiology?  Investigation  of 
sarcoidosis  may  provide  better  understanding  of  its  nature  and  cause 
and  may  shed  light  on  basic  immunologic  phenomena  of  tissue  allergy.. 
Study  of  metabolic  processes,,  such  as  calcium  abnormal i ties 9   in 
sarcoidosis  provides  a  basis  for  more  precise  characterization  of 
these  changes  and  a  rational  guide  for  experimental  therapy., 

P«»»ft«fnf  ftwr«>,.»y  p*«ly»° 

To  proceed  as  oasiSiasd  inisdur  "'Objectives'"  and  ""methods  ",I 
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2c     Infectious  Disease 

and  Pediatric  Services 
30     Bethesda,  Maryland 


Part  A. 


Project  Title':  Pyelonephritis 

Principal  Investigator;  Or.  John  P0  Dtz 

Other  Investigator?  Dr.  Leon  6„  Smith 

Cooperating  Units;:  None 

Han  Years  ((calendar  year  1958h   Patient  Days  (calendar  year  1958) s 
Totals        0,9 

Professionals  0,7  294 

Other;        0.2 

Project  Description; 

Objectives^; 

in  To  improve  present  methods  of  diagnosing  infection r 

2„  To  reproduce  the  disease  in  animals  to  delineate 
pathogenesis. 

3o  To  evaluate  antimicrobial  drugs  in  patients  and 
animals c 

Methods  Employed  % 

ic  Clinical  studies;  After  standard  history,  physical 
examination  and  laboratory  studies  newer  laboratory  tests  will  be  done 
and  treatment  instituted  with  new  drugs, 

2o  Animal  studies;  Small  animals  and  monkeys  will  be  used. 
The  effects  of  bacterial  inoculation  before  and  after  physiologic 
or  other  tramma  to  the  kidneys  will  be  investigated.  Serial  open 
biopsies  will  be  done  during  course  of  infection „  Biopsy  materia] 
will  be  studied  grossly,,  microscopically,  and  culturally..  In  the 
case  of  drugs  not  used  before  in  patients,  toxicity  and  therapeutic 
tests  will  be  done  on  infections  in  animals „ 


Serial  No,  NIAID~25e«) 


Patter  Mat* 

1„  A  number  of  patients  hare  been  studied  clinically  to 
define  the  extent  of  their  disease..  Net*  approaches  to 
treatment  hare  been  undertaken  using  hippuric  acid  and 
methionine* 

2,  A  chemical  test  for  nitrites  has  been  adapted  as  an  indirect 
measurement  of  urine  for  the  presence  of  bacterial  infection 
in  the  kidneys.  This  is  based  on  the  absence  of  nitrites  in 
urine  from  disease-free  patients  and  the  conversion  to  ni- 
trites in  infected  patients  of  normally  present  nitrates „  A 
2000  population  group  has  been  evaluated  by  this  technique, 
A  positive  test  for  nitrites  showed  highly  significant  cor- 
relation with  positive  bacterial  cultures.  Furthermore,  in 
patients  presenting  diagnostic  problems  due  to  abnormal  urinary 
sediment  but  without  bacteriuria  the  test  was  negative , 

3.  The  technique  of  serial,  aseptic,  open  surgical  biopsies  on 
small  animals  has  been  perfected.  Studies  have  begun  on  the 
effect  on  the  kidneys  of  bacteriuria  due  to  a  variety  of  or- 
ganisms. 


"Pyelonephritis  is  the  number  one  problem  in  infectious  disease  due 
to  bacteria  today."  Fully  20%  of  autopsies  show  pyelonephritis  and  a  e 
fifth  of  these  cases,  patients  had  no  history  or  physical  findings  during 
life  as  warning  signs  of  infection  or  disease.  Furthermore,  pyelonephritis 
is  the  single  most  common  cause  of  secondary  hypertension.  New  or  simple 
tests  for  the  presence  of  infection  of  the  kidneys  are  urgently  needed. 
The  pathologic  picture  has  not  been,  or  is  only  with  great  difficulty, 
induced  in  animals  and  thus  stages  or  factors  in  pathogenesis  are  poorly 
understood.  Finally,  pyelonephritis  is,  with  the  possible  exception  of 
staphylococcal  infections,  the  most  difficult  bacterial  disease  to  treat 
antimicjpobiUlly*  Research  in  treatment  must  be  continued. 

Proposed  Course  of  Study; 

This  project  initiated  formally  with  this  report  needs  to  be 
developed  and  pursued. 


Part  B  Included?         Yes  /~7       No  JxJ 
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Narrative  Report,  Caieftr«for  Year  3 958,  for  Office  of  the  C3»8©^,  MO 


During  1958,  our  previous   Administrative  Assistant,  Mrs. 
dene  Arlfrss,  6 eft  to  accept  another  appointment  at  N8H  and  was 
ably  reptaced  In  February  by  Mrs.  Connie- Ludden.  During  the 
year,   20  persons   were  separated  from  our  employ  by  resignation 
or  transfer,  and  23  new  personnel  {including  one  Commissioned 
Officer)  entered  on  duty.  Nf'nstam' persons*  incdudilng  one  Gomr= 
missioned  Officer  placed  In  a  graded  position,  were  promoted; 
and  7  other  promotions  are  pending. 

This  Office  has  implemented  the  recently  instituted 
Government- Employees  Training  Act  CPL  85=5073  by  supporting 
course  work  for  8  employees;  aid  of  these  are  taking  stoort 
scientific  coosrses  out  of  hours  at  the  N8H  branch  of  the  U30A 
Graduate  School,  Other  educational  and  training  activities 
included;  continuation  of  detached  duty  of  one  investigator 
for  an  additional  year  at  the  Virus  Laboratory  of  the  UniversH 
ty  of  California;  short  training  periods  of  4  professionals  at 
CCJO,  Harvard,  and  Cold  Spring  Harbor  in  new  techniques  of 
fluorescent  antibody  appl I cat ions,  bacteriophages,  and  epidemi- 
ological 'methods;  and  one  professional  participated  for  2  weeks 
in  a  management  workshop -and  conference. 

0Mt=of~ordlnary  contributions  of  this  Office  to  the  re» 
search  program  include  arrangements  (often  on  short  notice)  for 
volunteer  studies  of  infectious  agents  and  vaccines  tn  state 
penal  institutions;  detailed  contract  negotiations  with  suppliers 
of  tissue  cuJture  materials  and  viral  antigens  essential  to 
major  studies;  and  arrangement  of  details  Cine II Hiding  hiring  of 
personnel!)  for  a  collaborative  study  with  NJNOB  of  the  fetal 
effects  of  maternal  viral  infections. 

A  major  problem  of  this  Laboratory  is  space.  Multiple 
fertile  scientific  minds  invests I gating  several  problems  simuStarae- 
ousty  will  invariably  discover  new- and  urgent  areas  for  further  in- 
vestigation. It  is  often' Imperative  to  study  these  at  once,  while 
certain  source  materials  are  available,  If  the  opportunity  for' an 
unique  investigation  is  not  to  be  tost;  yet  space  already  futly 
committed  cannot  be  used.  Some  solution  to  this  problem  might 
well  represent  a  matter  for  discussion  at  futsare  lab  Chiefs" 
meetings.  Jn  addition,  many  of  our  principal  Investigators  lack 
adequate  office  spaee~~ largely  because  of  the  t.mf  frs&sibje'  design 
of  Ball  ding  #7.  The  sp&ee  problem)  has  been  complicated  by  the 
location  of  a  newly  created  Laboratory  in  Building  7.  Changes 
end  improvements  which  have  been  Initiated  or  are  Jn  effect  are 


attempts  to  I reprove  this  situation.  Some  attic  space,  for  est" 
ample,  has  fee*sn  converted  to  storage  space*  largely  for  freezers 
for  essential  vlrotoglc  spec i mens  „  Aer  conditioning  equipment, 
unused  since  conversion  to  a  central  system,  is  to  be  rensoved 
'from  Room  29  in  Building  #7,  to  alios  for  additional  much-needed 
animal  space  and  possibly  a  small!  serology  laboratory.  Two 
little-used  lavoratoHes  or®  feeing  converted  to  office  space  for 
the  Chief*  Laboratory  of-  Bacterial  Diseases;  and  sp@e®  la  the 
lobby  has  been  asslfwd  to  his  secretary  temporarily.  Partition 
lag  of  the  only  remaining  excess  corridor  space,  on  the  third 
floor,  has  made  extra,  room  for  desks  of  some  invest  ige.  tors. 
Plans  (for  partitioning  of  a  large  chemical  laboratory  In  Build- 
ing #5  have  been  In  St  Sated.  Some  sub-zero  storage  spec©  In 
Budding  #13  Is  being  made  available  to  us,  which  will  permit 
cancellation  of  osar  present  rental  agreement  for  commercial 
freeze- locker  space. 

Gossmunlcatlons  are  e&pected  to  be  improved  by  elimination 
of  the  Building  #7  central  switchboard:  its  replacement  by  Indi- 
vidual telephone  east  efts  ions  in  each  unit  Is  In  progress. 

The  trend  to  direct-fee  charges  for  services  or  materials 
previously  supplied  from  Central  Services  on  a  pro-rated  basis, 
has  created  another  new  proUem.  We  must  now  budget  for  anlmasl* 
and  various  culture  media.,  for  examples  an  immediate  future  objec- 
tive Is  the  establishment 'of  fiscal  accounting  procedures  in  this 
Office  for  these  expenditures.  We  propose  also,  and  have  Initiated, 
o  policy  of  advance  planning  for  replacement  of  necessary  but 
obsolete  heavy  equipments  several  freezers  have  already  been 
replaced, 

The  importance  of  adequate  administrative  and  staff  sswk  \® 
the  proper  functioning  of  a  research  group  cannot  be  overestimated. 
The  complexity  of  normal  operation  Is  not  always  appreciated  by  the 
scientist  who  {quite  properly^  demands  and  receives  equipment, 
material,  space  and  personnel  essential  to  conduct  of  his  research; 
and  who*  therefore*  benefits  by  freedom  from  most  operating  detail. 
The  administrative  organization  assists  for  no  reason  other  than  to 
supply  this;  and  its  successful  normal  operation  comprises  multiple 
dally  administrative  efforts  which  constitute  continuing  contributions 
to  research  programs.  We  feel  that  assy  accomplishment  of  this  Office 
represents  the  aggregate  of  these  many,  small,  undocumented  efforts; 
and  the  published  results  of  work  In  LIO  in  8958  Indicates  that   we 
have  been  largely  successful  in  maintaining  the  proper  atmosphere 
for  the  working  scientist. 
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Part  Ac 


Project  Titles  Amino  Acid  Metabolism  and  Protein  Turnover  in 
Human  Cell  Cultures 


Principal  Investigator:  Dr.  Harry  Eagle 

Other  Investigators:  Drs.  James  K«  Darnell,  Jr.,  Leon  Levintow, 
Royce  Zo  Lockart,  Jr«£  Mr.  Ralph  Fleischman, 
Mr.  Aaron  Freeman,  Miss  iXiina  Levy,  and 
I-lTo  Vance  I.  Cyama. 


Cooperating  Units:  NIDR,  Dr.  Karl  A.  Piez 
NCI,  Dr.  Edward  L.  Kuff 


Man  Years  (calendar  year  1958): 
Total        8  1/12 
Professional:  5  2/12 
Other:       3  S/12 


Project  Description: 

A.  Objectives:  Biosynthesis  and  utilization  of  "non-essential" 
amino  acids  by  human  cells  in  culture. 

Methods  Employed:  The  techniques  employed  in  the  culture  of 
these  cells,  in  the  separation  and  identification  of  the  amino  acids 
and  their  metabolic  products,  and  the  use  of  isotopically  labeled 
precursors  have  been  described  in  detail  in  previous  publications 
relating  to  this  project. 

Major  Findings:  1.  Serine  is  one  of  7  amino  acids  (alanine, 
asparagine,  aspartic,  glycine,  glutamic, 
proline,  serine)  which  are  nutritionally  non-essential  for  mammalian 
cells  in  culture,  in  the  sense  that  they  are  made  from  other  essential 
components  of  the  medium,  specifically,  glucose  and  glutamine.  Serine 
has,  however,  proved  essential  for  the  growth  of  single  human  cells. 
The  same  basal  medium  which,  supplemented  With  serum  protein,  permitted 
the  indefinite  propagation  of  large  cell  inocula  failed  to  support  the 
growth  of  single  cells  unless  serine  were  added.  Studies  are  in  progress 
to  determine  the  factors  underlying  this  serine  requirement . 

Part  B  included. 


VJoAAM   «^W 


2  a  Cystic  was  originally  considered  to  be 
an  essential  amino  acid  in  cell  cultures* 
in  that  it  could  not  be  formed  from  methionine «  More  recent  studies 
have  however  shorn  that  most  cell  cultures  can  grow  in  a  cystine=>free 
medium*,  provided  that  the  cells  are  supplied  with  reduced  inorganic 
sulfur ,  or  compounds  which  can  serve  as  a  source  of  sulfur*  D°cystines 
D"=»  or  L=homoeyst(e)ine,  cyst (e) amine*  and  thioglycollate  have  all  proved 
effective*  The  mechanism  of  cystine  biosynthesis  is  under  continuing 
studyo  Surprisingly*  the  inorganic  sulfur  is  not  used  directlys  and 
glucose  accounts  for  less  than  half  of  the  carbon  skeleton  of  the 
cyst(e)ine  formed* 

Significance  to  the  Program  of  the  Institutes  Studies  on  toe 
nutritional  requirements  ofhuraan  cells £  their  "metabolism,  and 
biosynthstic  processes  are  of  basic  significance  in  relation  to  any 
biological  studies  involving  cells  or  tissues*  For  NIAID  research 
specifically,  studies  of  the  kind  here  described  are  relevant  to  the 
problems  of  antibody  production.,  sensitization,  phagocytosis* 
inf  lammation*  virus  propagation,  and  many  other  problems  which  are 
the  concern  of  the  microbiologist  interested  in  the  study  of  human 
diseases  The  fact  that  these  studies  are  equally  important  to  other 
disease  areas  (e*g*  cancer,  heart  disease,  etc)  does  not  lessen  their 
significance  for  HIAID* 

Proposed  .Course  of.  Projects  Studies  will  be  continued  on  the 
mechanxsmof^So'STthese'  pT^omena* 

B«  The  amino  acid  pool  of  cultured  cells  and  its  significance  for 
protein  synthesis  (Eagle,  Piez,  Fleischman)* 

Objectives a  To  determine  the  degree  to  which  individual  amino 
acids  are  concentrated  "a^  &  variety  of  human  cells  * 

See  under  A* 


Major  Findings;  Amino  acids  have  been  found  to  be  concentrated 
by  human  cells  in  culture «  The  ratio  of  intracellular $  extracellular 
amino  acid  varies  inversely  with  its  concentration  in  the  environment • 
from  approximately  25»fold  at  0.00  1  mM,  to  3«fold  at  10  nM*  Only 
minor  differences  have  been  found  between  individual  amino  acids,  and 
no  differences  between  various  cell  lines.  The  kinetics  of  this 
equilibration  are  under  investigation*  It  has  further  been  shown  that 
dipsptides  are  transported  as  such  into  the  cell,  and  there  hydrolyzed 
to  the  component  amino  acids* 

Cells  grown  in  tissue  culture  on  a  medium  deficient  in  vitamin  15 
do  not  give  maximal  yields  of  poliovirus  unless  a  supplement  of 
nutritionally  non-essential  amino  acids  is  provideda  This  finding  has 
been  correlated  with  the  absence  of  serine*  alanine*  glycine  and  proline 
from  the  soluble  amino  acid  pool*  suggesting  a  functional  impairment  of 
the  enzymatic  reactions  leading  to  the  synthesis  of  these  amino  acids* 
The  glutamic«oxalacetic  transaminase*  leading  to  the  synthesis  of 
aspartie  acid,  is  many  times  more  active  than  the  other  transaminases* 
probably  explaining  the  persistence  of  aspartie  acid  in  the  pools  of 
the  B£«def icient  cells*  The  absence  of  proline  suggests  a  hitherto 
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unsuspected  role  of  vitamin  B6  ia  the  biosynthesis  of  this  amino  acid. 
In  contrast  to  the  foregoing  findings,  the  pool  e£  essential  amino 
acids  in  the  B6=»defieient  cells  is  normal^  implying  that  the  transport 
and  concentrating  mechanisms  of  the  cells  are  not  impaired  by  this 
degree  of  vitamin  B6  deficiency. 

When  the  cells  were  supplied  tifith  a  medium  deficient  in  the 
essential  amino  acids ,  the  missing  amino  acids  were  depleted  from 
the  pool  x-jithin  several  hours  ,  but  the  non-essential  amino  acids  were 
retailed  at  normal  or  augmented  levels  for  prolonged  periods .  This 
observation  indicates  that  the  cell  retains  its  capacity  to  synthesize 
and  maintain  pools  of  nonessential  amino  acids  even  under  conditions 
of  acute  deficiency  of  essential  amino  acids. 

Significance  to  the  Program  of  the  Institute:  See  under  A. 

Proposed  Courgejof,  Project:  Studies  are  in  progress  to  determine 
the  amino  acid  concentration  in  the  environment  necessary  for  the 
initiation  of  cell  growth,  and  thus,  the  magnitude  of  the  cell  amino 
acid  pool  necessary  for  protein  synthesis.  Concurrently ,  attempts 
are  in  progress  to  determine  the  magnitude  of  the  cell  pool  necessary 
for  viral  syathesis • 

C,  Protein  turnover  in  human  cell  cultures  (Eagle ,  Piez,  Fleischman) • 

Objectives t    To  establish  whether  cellular  proteins  are  eontinuingly 
being "broten 'down  and  resynthesised,  or  Aether,  as  in  bacterial 
cultures,  protein  once  made  is  relatively  stable. 

Methods  Employed;  See  under  A. 

Major  Findingss  Studies  have  been  completed  x*dch  clearly  indicate 
that,  unlike  bacteria,  there  is  a  continuing  process  of  protein  turnover 
in  mammalian  cell  cultures*  This  protein  renewal,  evidenced  by  the 
incorporation  of  labeled  araino  acid  residues  into  protein,  takes  place 
at  the  surprising  rate  of  1%  per  hour,  and  occurs  at  the  same  rate  in 
both  growing  and  nonpgrowing  cultures.  Teleologieally,  this  may  be  a 
mechanism  t&ereby  the  cell  can  replace  nonfunctioning  enzymes. 

Significance  to  the  Program  of  the  Institute:  See  under  A. 

Proposed  Gourse  of  Project:  Studies  are  in  progress  to  determine 
TnSietherthe  turnover'  process  affects  all  of  the  cell  proteins,  or  only 
a  fraction,  and  xdiether  individual  proteins  turn  over  at  the  same  rate. 
The  relative  rate  of  turnover  in  structural  elements  of  the  cell  (nucleus, 
mitochondria,  microsomes)  is  also  under  study. 
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Part  B:  Honors ,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Salzman,  N.Po,  Eagle.,  Ho,  and  Sebring,  E.D.  The  Utilization  of 
Glutamine,  Glutamic  Acid,  and  Ammonia  for  the  Biosynthesis  of  Nucleic 
Acid  Bases  in  Mammalian  Cell  Cultures.,  J.  Biolo  Chem<>,  230s  1001-1012 , 
1958o  - 

Eagle,  Ho,  Freeman,  AoEo,  and  Levy,  Mo  The  Amino  Acid  Requirements  of 
Monkey  Kidney  Cells  in  First  Culture  Passage.  Jo  Exp.  Med.,  10?:  61i3=> 
652,  1958 . 

Piez,  KoAo,  and  Eagle,  Ho  The  Free  Amino  Acid  Pool  of  Cultured  Human 
Cellso  Jo  Biolo  Chem»,  23JL:  533»5U5,  1958o 

Eagle,  Ho,  Barban,  So,  Levy,. Mo,  and  SChulze,  Ho0,  The  Utilization  of 
Carbohydrates  by  Human  Cell  Cultures*  Jo  Biolo  Chenu,  232.  55l<=>558j>  1958 • 

Eagle,  Ho,  and  Foley,  GoEo  Cytotoxicity  in  Human  Cell  Cultures  as  a 
Primary  Screen  for  the  Detection  of  Ahti«Tumor  Agents «  Cancer  Research , 
18j  1017-1Q25,  1958. 

Foley,  G.E.,  and  Eagle,  Ho  The  Cytotoxicity  of  Anti«tfumor  Agents  for 
Normal  Human  and  Animal  Cells  in  First  Tissue  Culture  Passage.  Cancer 
Research,  18s  1Q12-1016,  1958. 

Eagle,  Ho,  Piez,  K.A.,  Fleischman,  Ro,  and  Cyama,  Volo  Protein  Turnover 
in  Mammalian  Cell  Cultures.  Jo  Biolo  Chenu  In  press. 

Lockart,  R.Zo^  JVo9   and  Eagle,  H.  Requirements  for  Growth  of  Single 
Human  Cells.  Science o  In  press « 

Eagle,  H.  Amino  Acid  Metabolism  in  Human  Cell  Cultures.  Science.  In 
presso 

Honors  and  Awards  relating  to  this  project? 

Jan.  1958<=Jan.  1959  •  President,  Society  of  American  Bacteriologists. 

1Q~1«58  «  Appointed  member,  Cell  Biology  Study  Section,  Division  of 
Research  Grants,  NIH. 

11»15-5B  •  Appointed  member,  Board  of  Governors,  American  Academy  of 
Microbiology. 

Lectures t 

2=23-58  <=>  Seminar,  Perspectives  in  Virology,  New  lork  City. 

3oU«58  »  Tritt  Memorial  Lecture,  Washington  University  School  of  Medicine, 


Part  B»  continued 

3=12 =58  »  Symposium,  Cancer  Qiemotherapy  Screening  Procedures., 

3=2li.=58  »  Symposium,  Chemical  Basis  of  Developments  Johns  Hopkins 
University  o 

5=19»f>8  »  Lecture,  Ohio  State  University « 

6»l6<=58  «•  Gordon  Research  Conference,  Hew  Hampton  School,  New  Haraptons 
New  Hampshire  o 

8»1=58  =  ?II  International  Congress  for  Microbiology,  Stockholm,  Stseden. 

9=2=58  <=»  IV  Congress  of  Biochemistry,  Vienna,  Austriao 

11*13=53  •  Seminar,  University  of  Minnesota  Medical  School. 


Serial  No.  NXAID  51 

1.  Infectious  Diseases 

2.  Experimental  Therapeutics 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 


Part  A. 


Project  Title:  Transamination  Reactions  with  Peptides. 
Principal  Investigator:  Dr.  Stanley  Barban 
Other  Investigators:  Mr.  Henry  0.  Sehulze 
Cooperating  Units:  Hone 


Man  Years  (calendar  year  1958): 
Total:        1-3/12 
Professional:    6/12 
Other:         9/12 


Project  Description: 

Objectives:  1.  To  study  how  peptides  are  utilized  in  tissue 
culture. 

Methods  Employed:  The  techniques  employed  in  the  culture  of 
the  cells  have  been  described  in  detail  in  previous  publications  relating 
to  this  project.  Cell* free  extracts  were  prepared  by  sonic  disruption; 
identification  of  amino  acids  and  their  metabolic  products  were  performed 
by  chromatographic,  spectrophotometries  and  various  enzymatic  techniques. 
Enzyme  fractionation  was  done  by  differential  centrifugation,  salt  fractions 
tion,  and  absorption  and  elution  from  gels. 

Major  Findings:  It  has  been  previously  found  that  certain  peptides 
could  support  growth  of  tissue  cells  in  place  of  their  corresponding 
essential  amino  acids.  Cell»free  extracts  have  been  shown  to  use  peptides 
as  amino  donors  in  transaminating  reactions.  Since  these  extracts  also 
contain  peptidases,  the  mechanism  of  the  transaminases  was  unknown;  i.e., 
whether  the  peptides  were  split  prior  to  transamination  or  after.  By 
means  of  various  enzyme  fractionation  procedures,  it  has  been  possible  to 
separate  the  peptidase  from  the  transaminase  enzymes.  Preliminary  evidence 
suggests  that  peptides  may  be  amino  donors  in  transamination  reactions. 

Part  B  Included 


Y.lflcanee  to  utgj  To  date, 

has  been  no  evidence  for  the  enzymatic  rolft  of  peptides  in  tram 

The  reversal  of  this  reaetlo  to  the  font 

peptides «  An  understand iug  of  the  mechanism  o£  peptide  fonaati*:- 
©f  basic  significance  to  biological  problems  involving  growth  of 
and  cissueso  For  MIAID  research  specifically,  these  studies  arr- 
vant  to  the  problems  of  virus  propagation,  antibody  formation, 
sensitization^  phagocytosis  inf lasimation  and  other  related  biolc 
phenomena,, 

Proposed  Course  of  Proieet; 

i»i  ■aiiwriJbM——  i    ii      hi  iiiiii  11     ■    m        i     i     i  i  iln  mm    i 

1.     To  further  purify  the  enzynse  fractions, 

2„  To  study  the  precise  mechanism  of  the  involvement  of 
peptides  in  transamination* 

3»  To  study  the  reverse*  of  this  reaction. 

4»  To  determine  the  specificity  of  this  reaction  with  various 
di=  and  tri°peptid»o. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Barban,  S.,  and  Schulae,  H.O.,  Transamination  Reactions  in 
Mammalian  Cells  in  Tissue  Culture.  J.  Biol.  Chera.  In  press. 

Honors  and  Awards  relating  to  this  projects  None 
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Part  A. 

Project  Title:  Carbohydrate  Metabolism  in  Cell  Culture. 
Principal  Investigator:  Dr.  Stanley  Barban 
Other  Investigators:  Mr.  Henry  0»  Schulze 
Cooperating  Units:  Hone 


Man  Years  {calendar  year  1958) 
Total:        1»4/12 
Professional:    6/12 
Other:        10/12 


Projeet  Description: 

Objeeeivgg |.  To  study  the  metabolic  pathways  by  which  certain 
carbohydrates  are  utilized  by  human  cells  in  culture. 

Methods  Employed:  The  techniques  employed  in  the  culture  of 
these  cells,  in  the  separation  and  identification  of  the  amino  acids 
and  their  metabolic  products,  and  the  use  of  isotopically  labeled 
precursors,  have  been  described  in  detail  in  previous  publications 
relating  to  this  projeet. 

Major  Findings:  It  had  previously  been  found,  that  glucose 
metabolism  by  a  number  of  cell  lines  is  characterized  by  a  very 
active  phosphorylating  mechanism  and  high  aerobic  glycolysis,  while 
galactose  is  metabolized  in  the  absence  of  measurable  phosphorylating 
activity  on  aerobic  glycolysis  suggesting  an  altered  pathway  for 


Part  E  Included 
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galactose  utilisation.  Recent  studies  with  isotopieally  labeled 
galactose  indicate  that  extracts  of  these  cells  do  possess  a  very 
weak  hesokinase  for  phosphorylatlng  galactose.  Further  enzymatic 
studies  implicate  the  uridine  nucleotides  in  the  subsequent 
metabolism  of  galactose  phosphate. 

Significance  to  the  Program  of  the  Institute:  An  understanding 
of  the  metabolic  pathways  involved  in  carbohydrate  utilization  has 
broad  implications,  e.g.,  energy  relationships  in  growth,  mechanism  of 
virus  propagation,  antibody  formation,  sensitization,  inflammation, 
nucleic  acid  formation  and  other  problems  of  concern  to  the  micro» 
biologist  interested  in  the  study  of  human  disease.  These  studies  are 
also  intimately  related  to  other  disease  processes,  e.g.,  cancer, 
heart  disease,  and  other  malignancies. 

Proposed  Course  of  Project t 

1.  To  further  elucidate  the  pathway  by  which  galactose  is 
metabolized. 

2.  To  determine  fundamental  differences,  if  any,  between 
glucose  and  galactose  metabolism. 

3.  To  study  the  effect  of  various  metabolic  inhibitors  on 
carbohydrate  metabolism. 
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PartJJ?  Honors^  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Eagle^  H.j  Barban,  S,9   Levyp  Mo,  and  Schuise^  H.  0.,  The 
Utilization  of  Carbohydrates  by  Human  Cell  Cultures <> 
J.  Biol.  Cham,,  233s  S51-558,  1958* 

Honors  and  Awards  relating  to  this  project:  None 
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Part  A. 

Project  Title*  Genetic  Studies  with  Cultivated  Human  Cells 

Principal  Investigator:  Dr0  Robert  I»  Delta's 

Other  Investigators:  None 

Cooperating  Unites   None 

Man  Years  (calendar  year  1958)  s 
Total:       8  6/12 
Professional:  1 
Other:       1 


Project  Description: 

Objectives: 

lo  To  find  and  describe  genetic  variations  (imitations)  in 
cultivated  human  cells  e 

2 o  Suitable  types  of  mutations  Kill  then  be  adopted  as  standards 
for  the  development  of  useful  mutagenic  techniques « 

3«  With  the  aid  of  techniques  developed  (1)  and  (2)  we  aim  to 
develop  cell  strains  having  numerous  genetic  alterations e  Strains  with 
suitable  arrays  of  such  genetic  "markers0  will  be  used  in  attempts  to 
transfer  genetic  material  from  one  cell  to  another o 

Methods  Employed:  The  cell  cultivation  techniques  are  those  in 
general  use  "in"  "tmslSSoratory  o  The  general  approach  is  to  treat  a 
culture  of  human  cells  as  the  microbial  geneticist  treats  cultures  of 
bacteria  or  viruses » 


Part  B  included. 


Serial  No»  NIAID  53 


Results; 

lo  Thymine  starvation  and  selection  for  auxotrophic  mutants 
in  cultures  "of "human  cells™''  Cells  thata  through  mutatiol^  lose 'T°° 
synthetic  capacity  are  termed  autotrophs o  Such  cells  have  at  least 
one  more  nutritional  requirement'  than  does  the  8wildfl  type  cello  We 
have  found  with  HeLa  cells,  that  thymine  starvation  induced  by 
aminopterin  or  by  3>~  Flu©rodeo2syuridines  leads  to  cell  death,  l»e»9 
loss  of  ability  to  proliferates  However.,  xuhere  cells  are  unable  to 
grow  due  to  a  nutritional  insufficiency  of  the  medium,  thymine 
starvation  fails  to  kill  and  the  cells  can  be  recovered  by  removal 
of  the  selective  agent  and  provision  of  the  missing  nutritional 
factors o  This  situation  permits  effective  selection  for  autotrophs 
that  cannot  grow  in  the  basal  tissue  culture  mediumo  It  has  now  been 
used  to  isolate  rarely  occurring  glutamine=>requir ing  cells  from  large 
populations  of  cells  that  do  not  require  glutamine,  and  is  being 
applied  in  a  search  for  other  types  of  autotrophs o 

2e  Mutation  to  aminopterin  resistance o  Rarely  occurring 
cells  in  the  HeLa  population  can  proliferate  in  the  presence  of 
arainopterino  Different  clonal  populations  of  resistant  cells  exhibit 
characteristically  different,  genetically  determined  levels  of 
resistance «  There  are  at  least  three  different  levels »  At  present 
we  know  nothing  about  the  relation  between  the  mutations  leading  to 
different  levels  or  about  the  basis  of  resistance  to  aminopteriao 

3o  Reversions  to  prototrophy.  Some  strains  of  HeLa  cells 
are  unable  to  grow  "in  media  containing  glutamic  acid  in  place  of 
glutamineo  In  one  of  these  glutamine»requiring  populations,  S3R1, 
mutations  to  glutamine  independence  occur ©  Such  prototrophic  mutant 
constitute  about  10°5  of  the  population.  We  have  found  that  the 
mutations  concerning  aminopterin  resistance,  glutamine  requirement 
and  poliovirus  semi^resistance  (Darnell)  occur  independently  of  one 
another  and,  therefore,  almost  certainly  reside  in  different  regions 
of  the  genetic  material  of  these  cells « 

Significance  to  the  Program  of  the  Institutes 

10  The  study  of  auxotrophic  mutants  should  increase  our 
understanding  of  the  nutrition  of  human  cells » 

2«  We  have  pointed  up  three  important  aspects  of  the  mode 
of  action  of  aminopterinj 

(a)  It  institutes  a  thymine  deficiency  that  can  lead  to 
cell  death. 

(b)  Thymine  deficiency  fails  to  kill  when  cell  synthetic 
processes  are  blocked  due  to  a  nutritional  or  other  deficiency « 
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(c)  Human  cells  can  undergo  genetic  changes  leading  to 
aminopterin  resistance  o 

Such  information  may  prove  useful  in  understanding  the 
limitations  of  aminopterin  as  a  cancer  chemotherapeutic  agent  and 
in  developing  more  effective  treatments o 

3a  Our  major  objective  is  the  development  of  a  set  of  basic 
tools  for  studying  human  genetics  in  vitroo  The  importance  of  such 
knowledge  is  evident  from  the  increasing  prominence  of  genetics  in 
modern  medicine  „ 

Proposed  Course  of  Project;  The  method  of  thymine  starvation 
is  being  used  to  obtain  as  many  auxotrophic  mutants  as  possible,. 

The  mutations  to  aninopterin  resistance  and  to  glutaraine 
independence  constitute  useful  systems  for  developing  mutagenic 
techniques,,  We  are  now  testing  azaserine*  triethylene  melamine  and 
X~rays  as  mutagenic  agents  for  these  cells 0 

At  present  we  have  two  HeLa  cell  strains  that  differ  in  three 
genetic  respects e  We  have  started  attempts  to  transfer  genetic 
material  between  these  strains o 


Serial  Ho.  NIAID  £3 


EHS-NIH 

Individual  Project  Repack 

Calendar  Year  19^8 


Part  B;  Honors  9  Awards  9   and  Publications 
Publications  other  than  abstracts  from  this  projects 


Dellars,  R8  I.  Selection  for  Auxotrophic  Mutants  in  Cultures  of 
Human  Cells  «  manuscript  in  preparation. 

Honors  and  Awards  relatj 
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Part  A. 


Project  Title:  The  Mechanisms  of  Virus  Production  in  Tissue  Culture 

Principal  Investigator:  Dr0  James  E.  Darnell,  Jr. 

Other  Investigators:  Drs.  Harry  Eagle,  Leon  Levintow*  and  Mr. 
Thomas  K.  Sawyer 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 
Total:       h  2/1Z 
Professional:  2 
Other:       2  2/12 

Project  Description: 
Objectives: 

1.  Nutritional  requirements  for  poliovirus  replication  in 
HeLa  cells *  Kith  particular  reference  to  qualitative  and  quantitative 
amino  acid  requirements . 

2.  Purification  and  chemical  analysis  of  poliovirus  and  use  of 
purification  techniques  to  determine  origin  of  viral  constituents. 

3o  Variation  in  poliovirus  susceptibility  among  HeLa  cell  strains. 

li.  Effect  of  Neutral  Red  on  plaque  formation  in  animal  cells. 

Methods  Employed:  Methods  of  cell  culture  and  virus  titration 
have  been  published  (Adsorption  and  Maturation  of  Poliovirus  in  Singly 
and  Multiply  Infected  HeLa  Cells*  J.  Exp.  Med.  10?:  633«6l0.s  1958. 
Glucose  and  Glutamine  in  Poliovirus  Produetion*~VirolQgy  6:  556=,566* 
1958) .  New  techniques  j  including  growth  and  infection  of  "suspension 
cultures  of  mammalian  cells*  cellulose  column  purification  of  poliovirus* 
and  the  clonal  isolation  of  mammalian  cells*  have  been  adapted  to  our  needs < 


Part  B  included* 
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Major  Findings: 

!«  Previous  published  work  indicated  the  importance  of  glucose 
and  glutamine  in  the  medium  in  poliovirus  synthesis,  but  gave  no  clue 
as  to  the  possible  source(s)  of  other  constituents  of  virus.  In 
experiments  with  suspension  cultures  under  conditions  tdiere  the  free 
amino  acid  level  in  the  cell  pool  is  low,  virus  synthesis  has  been 
shown  to  be  dependent  on  the  addition  of  essential  amino  acids  to  the 
medium*  The  conclusion  seems  justified  that  cell  protein  is 
unavailable  for  direct  conversion  to  virus  material* 

2*  Simple  techniques  for  the  concentration  and  purification 
of  poliovirus  have  yielded  virus  preparations  containing  no 
demonstrable  cellular  contaminants  *  Relatively  large  amounts  of  virus 
can  be  conveniently  prepared  from  large  volumes  of  suspension  cultures  <> 

3o  Clonal  strains  of  HeLa  cells  have  been  isolated  which  differ 
widely  in  their  relative  susceptibilities  to  poliovirus *  Analysis  of 
the  differences  in  these  cell  lines  reveals  that  adsorption  of  virus 
is  equivalent,  and  that  the  difference  in  susceptibility  is  independent 
of  virus  source o  It  appears  that  this  difference  in  susceptibility 
is  due  to  a  genetic  difference  in  the  cell  lines* 

ko    It  has  been  shown  with  two  different  cell  virus  complexes 
that  neutral  red  incorporated  into  an  agar  overlay  decreases  the 
number  of  plaques  which  can  be  obtained*  This  is  of  practical 
importance,  since  neutral  red  is  widely  used  to  demonstrate  a  virus® 
killed  area  of  cells  in  plaque  assays* 
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Part  B i  Honors^  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project t 

i    ln«    I  i    ■    ■      i    ■  urn    n   i      i  n ■ ■■  m       i Mi      mi— nwfl  i  ii     ilfiiinwii   n 

Darnell^  J«,Ea,  Jr<>  Adsorption  and  Maturation  of  Poliorirus  in  Sing3y 
and  Multiply  Infected  HeLa  Cells  o  J.  Exp„  Med. .,10?:  633<=6l0.,  1958. 

Darnell,  JoEofl  Jr«>,  and  Kagle,  He  Glucose  and  Glutamine  in  Poliovirus 
Synthesis.  Virology,  6:  556=566,  1958  o 

Darnell,  J©E<>,  Jr,,  Lockart,  RoZ„,  Jr.,  and  Sawyer,  ToKo  The  Effect 
of  Neutral  Red  on  Plaque  Formation  in  Two  Virus-=CeH  Systems »  Virology t 
6,  56?»$68,  1958o 
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Part  A. 


Project  Title:  Development  of  a  Genetics  of  Mammalian  Cells 
in  Culture. 


Principal  Investigator:  Dr.  Leonard  A.  Herzenberg 
Other  Investigators:  Hobs 

Cepparating  Units:  Leukemia  Studies  Section?  HCI  (Dr.  Robert  loose) 


Man  Years  {calendar  year  1958) s 
Total:       1«5/12 
Professional:  1 
Other:        5/12 


Proj  Project  Description: 
Obleetives: 

1.  To  establish  chemically  defined  cultural  conditions  for 
gro&th  in  culture  of  ascites  tumor  cells  of  inbred  lines  of  sales <, 

2.  To  develop  methods  for  analyzing  the  genetic  characteristics 
of  these  cells  including  in  vitro  (eell  culture)  and  in  vivo  ^ascites) 
techniques. 

3.  To  select  variant  lines  of  these  cells  having  identifiable, 
heritable  characteristics  which  can  be  used  as  genetic  markers  in 

attempts  at  finding  interchange  of  genetic  material  between  these  cells . 

Methods  Employed;  The  basic  techniques  and  asedia  of  mammalian 
cell  culture  developed  and  employed  by  Dr.  Harry  Eagle  and  his  group 

served  as  the  methodological  basis  for  this  project. 


Part  3  not  Included 
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Major  Findings: 

1.  Net?  growth  factor  requirements.  A  histiocytic  neoplasm 
(leukemia)  derived  from  &  DM/2  mouse  and  established  as  a  continuous 
cell  culture  (P  388  (Dawe))  was  found  to  grow  optimally  in  Eagle0 a 
basal  medium  (BME)  supplemented  with  5%  whole  serum,  but  not  to  grow 
at  all  in  BME  supplemented  with  any  concentration  of  dlalyzed  serum. 
Full  growth  was,  however,  obtained  in= this  latter  medium  supplemented 
with  0.2vM  serine  or  glycine,  or  ImM  pyruvate,  glycolate,  alpha  keto 
butyrate  or  alpha  keto  n»caproate.  An  increased  but  not  maximum  rate 
of  growth  was  obtained  with  Ml  alanine.  Ho  other  amino  acids,  Kreb°s 
cycle  intermediates,  fatty  acids,  eo» factors,  or  other  substances 
tried  supported  growth* 

Through  the  use  of  radioactive  glucose  or  pyruvate,  it  was 
established  that  serine,  glycine  and  alanine  in  the  cellular  protein 
do  not  arise  from  exogenous  pyruvate,  and  that  the  effective  supple* 
raents  therefore  act  in  some  way  other  than  as  simple  precursors  for 
these  amino  acids.. 

2.  With  the  development  of  an  adequate  defined  medium  it 
became  possible  to  grow  populations  of  P  388  from  single  cells  by 
simply  allowing  a  few  cells  to  develop  in  a  Petri  dish  and  picking 
up  the  resultant  clonal  populations  which  arise  in  the  form  of  a 
colony  on  the  glass.  Injections  of  these  clonal  stocks  into  mice 
of  suitable  inbred  lines  results  in  ascites  tumor  development » 

3.  Selection  of  drug  resistant  variants.  Variant  lines  of 

P  388  were  obtained  by  selection  in  the  presence  of  gradually  increasing 
concentrations  of  amethopterin  which  were  resistant  to  this  drug. 
Several  distinct  lines  were  obtained  which  were  able  to  grow  in  . 
different  concentrations  of  the  drug.  The  resistance  is  heritable 
and  retained  during  growth  in  the  absence  of  drug  for  periods  of  at 
least  90  generations.  Gross  resistance  to  another  anti* folic  acid 
drug,  aminopterin  was  demonstrated.  Reconstruction  experiments  showed 
that  single  drug  resistant  cells  could  be  routinely  isolated  from  a 
population  consisting  of  resistant  and  sensitive  cells  in  a  ratio  of 
1:100,000. 

Significance  to  the  Program  of  the  Institute;  Studies  of  the 
fundamental  biological  properties  of  mammalian  cells  are  of  utmost 
importance  to  an  understanding  of  the  normal  and  diseased  functioning 
of  the  organisms  made  up  of  these  eel Is « 

Proposed  Course  o£  Project: 

1.  To  achieve  an  understanding  of  the  biochemical  basis  of 
the  nutritional  requirement  for  certain  alpha  keto  acids  by  P  388. 


Serial  No.  HIAZD  55 
-  3  «. 

2.  To  look  for  the  generality  of  the  above „ 

3.  To  determine  the  genetic  parameters  of  drug  resistance  in 
cell  culture o 

(a)  To  determine  if  resistance  is  due  to  spontaneous 
saltation  followed  by  selection  or  is  due  to  a  "directed"  change., 

Cb)  To  determine  if  resistance  develops  in  a  truly 
stepwise  fashion.. 

(e)  To  determine  the  frequency  of  occurrence  of  resistant 

cells. 

(d}    To  attempt  to  modify  this  frequency „ 

4.  To  attempt  to  find  a  transfer  of  genetic  material  ^information) 
bet&een  suitably  marked  lines.. 
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Part  Ac 


Project  Titles  Nucleic  Acid  Biosynthesis  in  Cell  Cultures 
Principal  Investigator;  Dr<>  Norman  Po  Salman 
Other  Investigators:  Mr.  Edwin  Sebring 
Cooperating  Units:  None 


Han  Years  (calendar  year  1958); 
Totals       1-8/12 
Professional:    8/12 
Other:       1 


Project  Descriptions 

Objectives s  To  elucidate  the  pathways  by  \9hich  ribonucleic 
acid  @8H&>  and  deoxyancleie  acid  0>NA>  are  synthesized  by  human  cells 
in  tissue  culture.,  and  the  effect  of  viral  infection  on  nucleic  acid 


The  techniques  employed  in  the  culture  of 
these  cells,  in  the  separation  and  identification  of  the  amino  acids 
and  their  metabolic  produce Sg  and  the  use  of  isotopically  labeled 
precursors  have  been  described  in  detail  in  previous  publications 
relating  to  this  project «  The  purine  and  pyrfcaidine  bases  have  been 
isolated  by  appropriate  chromatographic  procedures  and  the  KHA  and 
DNA  separately  isolated  and  analysed. 

Ma  lor  Findings s 

1.  Fluctuations  in  Wks   DNA  and  protein  under  varying  conditions. 
Cultures  grown  adherent  to  glass  showed  vide  but  systematic  fluctuations 
in  the  cellular  contents  of  RNA.,  DNA  and  protein  depending  on  the  age  of 

Part  B  Included 
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Che  culture.  The  lag  phase  is  characterized  by  a  rapid  synthesis  of 
RM,  DM,  protein  and  acid°soiuble  nucleotides,  at  a  rate  which 
exceeds  that  of  cells  in  the  logarithmic  phase  of  growth,.  The  levels 
of  protein,,  RM,  and  DM  attained  exceed  those  found  in  rapidly  proli° 
f erasing  sells ,  and  are  then  reduced  sharply  When  growth  ccEssenees „ 
The  levels  of  RM  and  protein  continue  to  decline  during  the  logarithmic 
and  the  stationary  phase,  and  without  relationship  to  the  rate  of 
cellular  division.  In  contrast,  the  excess  DM  which  accumulates  during 
the  lag  phase  disappears  from  the  cell  by,' the  second  or  third  day, 
and  the  DM  per  cell  thereafter  retrains  relatively  constant . 

Suspension  cultures  maintained  in  the  log  phase  of  growth  undergo 
balanced  growth  with  the  cellular  RM,  DM,  and  protein  remaining 
constant.  This  behavior  of  suspension  cultures  makes  it  more  suitable 
for  certain  metabolic  studies  Csee  project  on  poliovirus). 

2.  Studies  on  the  exchange  of  materials  between  the  polyaeric 
RM  and  DM  and  the  small  molecules  in  the  acid  soluble  fraction  of 
the  cell  {turnover)  using  prelabeled  log  phase  and  aon° growing  cultures 
has  demonstrated  that  in  growing  cultures  RM  does  turn  over,  and  that 
the  products  of  RM  breakdown  can  be  utilised  for  the  synthesis  of  DM, 
Turnover  would  appear  to  be  more  rapid  under  non^growing  conditions 
since  almost  as  high  a  level  of  incorporation  into  RM  is  observed  in 

a  non-growing  as  in  a  growing  culture. 

3.  The  incorporation  of  several  precursors  into  the  nucleic 

acids  of  growing  mammalian  cell  cultures  has  been  determined.  Adenine 
is  effectively  incorporated  into  taieleic  acid  adenine  and  guanine,  while 
guanine  is  less  efficiently  utilised  as  a  source  of  RM  and  DM  guanine 
and  is  converted  to  adenine  to  only  a  limited  degree..  The  limited 
incorporation  of  guanine  is  the  result  of  its  rapid  catabolism  to 
xanthine,  rather  than  an  inability  of  the  cell  culture  to  utilize  the 
free  base. 

In  addition  to  its  ability  to  utilise  preformed  purines  the 
HeLa  ceil  can  synthesize  purine  bases  de  novo,  as  measured  by  the 

efficient  utilisation  of  glycine  for  purine  biosynthesis. 

Of  the  precursors  which  were  incorporated  only  into  the  nucleic 

acid  pyrimidines,  eytidine  was  effectively  used  as  a  source  of  eytosine, 
uracil  and  thymine,  while  orotic  acid,  which  also  labeled  these  three 

bases,  was  poorly  utilized.  Thymine  and  thymidine  both  were  incorporated 
solely  in  DM  thymine,  though  only  thymidine  was  used  effectively.  The 
various  purine  and  pyrimidine  precursors  studied  are  used  by  the  HeLa 
cell  in  a  manner  qualitatively  similar  to  that  observed  in  in  vivo 
animal  studies. 
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Cytidine<=>2"C   and  orotic  acid^G   are  eare  efficiently 

utilized  for  the  synthesis  of  M&  uracil  than  for  RK&  cytosine.  This 

difference  is  not  due  to  dilution  of  the  precursor  by  pre«existing 

cell  pools,  since  the  uracil  pool  is  several  fold  higher  than  the 

pool  of  cy cosine  compounds »  The  preferential  incorporation  of  either 

cytidine  or  orotic  acid  into  Wk  uracil  may  instead  reflect  a  rapid 

turnover  of  a  stoall  fraction  of  the  Wh  significantly  richer  in 

uracil  than  the  rest  of  the  cell  Mh. 


which  elucidate  the  saetabolic  behavior  of  the  nucleic  acids  in 
uninfected  cultures  are  needed  in  order  to  interpret  the  effects 
seen  after  virus  infection*. 

Proposed  Course  of  _ Project: 

1«  Additional  studies  of  turnover  under  aon^growing  conditions 
will  be  carried  out, 

2o  The  studies  on  the  fluctuations  of  SUA,  MA?  and  protein 
have  been. coapleted. 

3«  The  elucidation  of  pathways  of  synthesis  of  the  nucleic 
acid  ^ill  be  extended  as  it  relates  to  the  virus  study. 
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Part  A. 


Project  Title:     Alterations  in  Cell  Metabolism  Resulting  from 
Poliomyelitis  Infection. 


Principal  Investigators?     Drs<>  Norman  P«  Salesman,  and  Royce  Zo 

Lockart^  Jr8 


Other  Investigator:  Mr0  Edwin  Do  Sebring 
Cooperating  Units:  None 


Man  Years  (calendar  year  1958) : 
Total:       1  U/12 
Professional:  6/12 
Other:       20/12 


Project  Description: 

Objectives:  To  determine  the  alterations  in  cell  metabolism 
resulting  from  infection  with  poliomyelitis  virus 9  and  the  primary 
site  of  action  of  the  virus. 

Methods  Employed:  The  techniques  employed  are  those  involving 
radioactive  precursors p  the  separation  of  the  nucleic  acids  and  the 
isolation  of  the  purified  purine  and  pyrimidine  bases  *  and  methods 
for  measuring  poliovirus  using  idle  plaque  assay* 

Maj  or  bindings :  Log  phase  suspension  cultures  of  HeLa  cells 
have  been .infected'  with  poliovirus  at  a  multiplicity  which  results  in 
simultaneous  infection  of  all  cells ■  An  inhibition  cf  net  synthesis 
of  RM,  DNA  and  protein  is  observedo  Six  to  twelve  hours  after 
addition  of  the  virus  there  is  a  sharp  loss  of  RKA  from  the  cello 


Part  B  not  includedc 
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The  loss  of  liO  per  cent  of  the  cellular  RIJA  at  a  time  xdien  there  is 
no  loss  of  protein  suggests  that  this  loss  is  not  due  to  generalized 
cellular  damage.  An  enhanced  nucleotide  pool  in  virus  infected 
cells  has  also  been  observed.. 

Similar  patterns  of  cytidinee2«C^U  in  uptake  are  observed  in 
non»growing  and  polio=>infected  cultures 3  differing  from  the  pattern 
of  incorporation  by  growing  cultures « 

The  loss  of  cellular  RNAe  and  the  enhanced  nucleotide  pool  are 
observed  only  in  the  virus«infected  culture o 

Significance  to  the  Program  of  the  Institute?  The  poliongrelitis' 
HeLa  cell  system  may  serve  as  a  model"  system  for  an  RI3A=containing 
virus  which  has  profound  cytopathogenic  effects o  It  is  possible 
that  various  inhibitors  may  alter  the  course  of  infection<>  An  under^ 
standing  of  the  primary  site  of  virus  action  would  be  of  great  value e 

Proposed  Course  of  Project?  Methods  for  the  separation  of 
polymeric  RIJA  into  various  species  are  being  devised,  and  cells  will 
be  examined  to  determine  whether  polio  infection  results  in  the 
formation  of  a  unique  RM. 

Experiments  designed  to  elucidate  the  primary  site  of  virus 
infection  will  be  continued.. 
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Part  A. 


Project  Titles  The  Use  of  Tissue  Culture  Techniques  to  Study 
Basic  Virus»Cell  Interaction.. 


Principal  Investigator;  Dr«  Royce  Z.  Lockart,  Jr» 
Other  Investigators:  Hone 
Cooperating  Units:    Hone 


Han  Years  Calendar  year  1953)  s 
Totals        12/12 
Professionals   8/12 
Others        4/12 


Project  Descriptions 

Obtectivess  To 'carry  out  a  quantitative  study  of  the  virus-cell 
relationships  in  the  phenasenon  of  viral  interference  prtearily  to 
gain  insight  on  the  effects  of  viruses  on  cells  and  their  possible  Impli- 
cations in  the  formation  of  carrier  cultures* 

Methods  Esap loyed;  Methods  used  have  been  published  fSoaaa  Factors 
Influencing  the  Interaction  of  Western  Equine  Encepfaalea^elit&s  Virus 
and  Selected  Host  Calls,,  J.  Xnf  ♦  Ms,  103s  163  C1958&> 


Major  Findings;  Previous  wrk  shewed  that  Western  Equine  Virus 
inactivated  at  37^'ean  protect  cells  from  the  eytopathogeaie  effects 
of  fully  active  homologous  virus  and  greatly  seduce  their  yield .  It 
is  also  known  that  Western  Equine  virus  can  be  carried  indefinitely 


Part  B  Included., 


Serial  Ho.  NIAXD  58 


In  L  cell  cultures  which  give  all  appearances  of  normal  healthy  cultures. 
Recent  work  strongly  indicates  that  inactive  virus  (interference^  is 
responsible  for  the  formation  of  carrier  cultures;  and  recent  experiments 
suggest  that  eytopathogenic  effects  can  be  inhibited  even  in  the  presence 
of  continued  virus  production. 
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Part  B;  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Darnell,  J.E.,  Jr.,  Lockart,  &.Z.,  Jr.,  and  Sawyer,  T.K.  The 
Effect  o£  Neutral  Red  on  Plaque  Formation  in  Two  Virus=Cell 
Systems.  Virology  6s  567°568,  1958. 

Honors  and  Awards  relating  to  this  project:  Hone 
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Project  Title:    Reversal  of  Antibiotic  Activity  of  Aureorsycin 
by  Culture  Filtrates  of  Pseudoraonas  Species n 


Principal  Investigator:    Dre  Arthur  K„  Saz 

Other  investigator:       Mrs*  L<>  ?4arina  Martinez 

Miss  Elisabeth  Y,  Pilgren 

Cooperating  Units:       None 


"Ian  Years  (calendar  year  1958) 
Total:  21/12 

Professional :     6/12 
Cther:  1$/12 


Project  Description: 

Objectives :  To  investigate  the  anti-Aureomycin  activity  of 
culture  filtrate  of  various  Pseudoraonas  species  „  To  purify s  isolate 
and  identify  ccispound(s)0  To  determine  relationship,  if  any,  to  mode 

of  action  of  Aureomycino 

1 

Methods  Employed:  Standard  bacteriological  and  such  biochemcal 
techniques  as  may  be  indicated <, 

Major  Findings:  Culture  filtrates  of  various  Pseudomonas  species 
possess  the  capacity  to  reverse  the  antibiotic  activity  of  Aureomycin 
vs0  E.  coli  and  Staph  aureus 0  Various  considerations  indicated  that  the 
reversal  was  not  due  to  an  Aureomycin-destroying  enzyme  but  vas  rather 
due  to  an  organic  molecule  possessing  the  ability  to  reverse  the  activity - 
The  factor  is  alkali-stable s  heat-stable „   acid -labile,  dialyzable  and  not 
precipitable  by  alcohol  or  acetone «  It  has  been  concentrated  from  dialy- 
sateso  It  has  not  been  found  in  S.  coll  or  Proteus  species  filtrates. 

Part  B  included:  Yes  /  7       No  /"x"7 
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Significance  to  the  Program  of  the  Institute;  Insofar  as 
the  factor  may  be  of  value  in  helping  to  define  the  mode  of  aetion 
of  an  antibiotic*  it  is  of  value  to  an  organisation  interested  in 
various  aspects  of  the  treatment  of  infectious  diseases o  Further, 
identification  of  the  factor  nay  aid  in  explaining  naturally  oc- 
curring resistance  of  various  organisms  to  Aureomycin,s 

Proposed  Course  of  Project:   To  attempt  to  purify  and 
isolate  the  factor  by  means  of  paper  and  column  chromatography 
and  electrophoresis 0  To  determine  whether  other  tetracyclines 3 
ioe05  terramyein  and  achromycin,  are  reversed  by  this  factor, 
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Part  A, 


Project  Title:  Mode  of  Action  of  Aureomycin  and  Biochemical 
Mechanism  of  Resistance  Thereto0 

Pri  cipal  Investiga .or:    Dr,  Arthur  K„  S  az 


Other  Investigators:      74rc«  L«  Marina  Martinez 

Miss  Elisabeth  Y0  Pilgren 


Cooperating  Units:        None 


Man  Years  (calendar  year  1958) 
Total:  12/12 

Professional:     3/12 
Other:  9/12 


Project  Description: 

Objectives!  To  determine  the  biochemical  basis  for  the  inhi- 
bition of  sensitive  bacteria  by  Aureomycin,and  the  biochemical  mecha= 
nisra  of  resistance  of  bacteria  to  the  antibiotic  To  study  methods 
of  increasing  the  sensitivity  of  Aureomycin=resistant  bacteria  to  the 
antibiotic o 

Methods  Employed:  Isolation,  resolution  and  purification  of 
various  electron  transport  enaymos  from  both  sensitive  and  resistant 
B„  coli  will  be  carried  outo 

Major  Findings:  It  has  been  found  that  various  electron  trans- 
port celT-free  enzyme  systems  derived  from  Aureomycin- sensitive  g„  coli 
are  strongly  inhibited  by  the  antibiotic  On  the  other  hand,  similar 
systems  derived  from  Aureomycin~resistant  Eo  coli  (secured  from  the 
parent,  sensitive  strain  by  serial  passage  in  antibiotic  containing 
media)  are  resistant  to  the  antibiotic 0 

Further  properties  of  the  factor1 present  in  serum  albumin  which 
stimulates  the  reduction  of  2S  6  dichlorophenol-indophenol  by  Eo  coli 
extract  and  potentiates  the  inhibitory  activity  of  Aureomycin  en  these 
reductions  have  been  determined-,  It  is  heat  labile,  alkali  labile , 
is  not  replaceable  by  any  of  a  variety  of  free  metals  and  is  non-dialyzable< 
it  is  not  any  of  a  variety  of  vitamins  or  conjugates  of  vitamins <, 
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Significance  to  tho  Program  of  the  Institute:  On  an  applied 
level>  studies  on  the  mode  of  action  of  antiBxotlcs ,  and  on  the  mecha- 
nisms involved  in  the  development  of  resistance  to  the  compounds  provide 
a  rational  approach  to  the  chemotherapy  of  infectious  diseases « 

In  addition,  understanding  of  the  mechanisms  involved  in  in- 
creasing the  sensitivity  of  resistant  organisms  to  an  antibiotic  is 
of  obvious  clnical  importance «' 

On  a  basic  levels  an  understanding  of  the  main  energy-yielding 
processes  of  the  cells  (electron  transport)  and  the  significance  of. 
both  stimulation  and  inhibition  of  these  enzymes  is  of  great  theoretical 
significance o 

Proposed  Course  of  Project; :  It  is  proposed  to  continue  study- 
ing the  electron  transport  systems  of  sensitive  and  resistant  cells 
and  to  purify  and  isolate  the  factor(s)  from  albumin  which  both  stimu- 
late the  dye  reduction  and  potentiate  Atareomyein  activity,,  Column  and 
paper  electrophoresis  will  be  used  in  these  attempt3t> 
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Saz,  Arthur  K„  and  Martinez,  L0  Marina:  Enzymatic  basis  of  resistance 
to  Aureorriycin0  II 0  Inhibition  of  electron  transport  in  Escherichia 
coll  by  aureou^eino  Jo  Biol,  Chera,  233:  1020-1022,  l°i?8 a 
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Project  Title t     Autolysis  in  Genus  Bacillus «  Mechanism  of 
Cysteamine -induced  Lysis  in  the  Genus  Ba- 
cillus, 

Principal  Investigator:  Dr<,  Arthur  Ka  Saz 

Other  Investigator:     None 

Cooperating  Units:      Depto  of  Bacteriology 

Indiana  University 
Bloomington,  Indiana 
(Dr»  Eugene  D«  Weinberg) 

J5an  Years  (calendar  year  1958) 
Total:         12/12 
Professional:     3/12 
Other:  9/12 

Project  Description; 

Objectives:  A  study  of  the  biochemical  mechanism  of  cysteamine- 
induced  lysis'  of  Bacillus  subtiliso 

ffethods  Employed :  Jfeking  of  cell-free  extract  by  various 
means,,  paper  and  column  chromatography  and  electrophoresis  and  other 
methods  as  may  be  indicated  by  results  obtainedo  Standard  bacterio- 
logical  techniques o 

Major  Findings:  Several  other  compounds,  most  either  related 
to  cysteamine s   or  potentially  able  to  be  metabolized  to  cysteamine, 
have  been  found  which  will  induce  lysis  in  B»  subtilise  Mutants  have 
been  isolated  from  original  sensitive  strains  which  are  resistant  to 
induced  lysis o 

Cell-free  extracts  of  lysable  B.  subtilis  have  been  observed^ 
in  the  absence  of  any  substrate,  to  liberate  large  amounts  of  NKU  when 
incubated  at  37°,  It  was  determined  that  this  NHo  arose  as  a  result 
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of  the  intense  autoproteolysis  of  the  extracts.  It  was  found 
that  the  cysteamine  compounds  sharply  inhibited  the  production 
of  NHo*  This  inhibition  obviously  can  occur  either  as  a  result 
of  inhibition  of  the  autoproteolytic  process  or  as  a  result  of  inhibition 
of  deami nation  of  amino  acids  arising  as  a  result  of  the  proteolytic 
activity  of  the  extracts*  By  testing  the  deaminase  activity  of  the 
extracts  versus  20  amino  acids  and  by  paper  chromatography,  it  was 
found  that  the  inhibition  of  NH,  production  by  the  cysteamine  con- 
pounds  was  as  a  result  of  the  inhibition  of  autoproteolysiso 

It  should  be  mentioned  that  the  same  specificity  of  compound 
applied  in  inhibition  of  proteolysis  as  in  the  lytic  phenomenon o 

Further  investigation  into  this  problem  has  been  hampered  by 
the  extreme  variability  of  Bo  subtilis  strains  in  culture.-,. 

Significance  to  the  program  of  the  Institute:  It  is  believed 
that  studies  with  this  group  of  compounds,  about  Whose  metabolism 
and  physiology  practically  nothing  is  known,  raay  lead  to  significant 
advances  in  our  knowledge  of  cell  physiology,,  That  a  substance  such 
as  cysteamine  e  for  example  ,  is  of  great  iraportance  to  the  living 
Cell  is  obvious  not  only  from  the  fact  that  it  can  prevent  radiation 
injury  but  that  it  is  also  a  portion  of  such  biologically  active 
molecules  as  cysteine,  glutathione,  thiamine,  biotins  coenzyms  A9   and 
penicillinb 

The  cysteamine  group  of  compounds  comprises  the  most  active 
substances  discovered  to  date  that  protect  mammals  from  radiation 
injury,  A  large  number  of  additional  compounds  are  to  be  tested 
to  determine  the  extent  of  correlation  beiraeen  the  bacteriolytic 
and  radiation  protective  properties <,  If  a  good  correlation  exists $ 
it  should  be  possible  to  discolor  additional  protective  compounds 
by  using  the  very  rapid  and  inexpensive  test  for  bacteriolysis 
as  an  initial  screening  method* 

Proposed  Course  of  the  Program:  The  raechanism  of  lysis  induced 
by  cysteamine  and  related  compounds",  the  ffischanisra  of  inhibition  of 
autoproteolysis  in  B»  subtilis  by  these  compounds  and  the  relation* 
ship,  if  any,  between  lysis  and  autoproteolysis  will  be  investigated „ 
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Weinberg,  Eugene  D»,  Saz,  Arthur  Ke,  and  Pilgren,  Elisabeth  Y0! 
Induction  of  bacteriolysis  by  cysteamine  and  its  derivatives. 
J.  Gen.  ?*Lcrobiol0  19:  1i19»1i33j>  1958. 
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Project  Title:  Radioactively-Tagged  Iron -Conalbumin  as  Antigen. 
Principal  Investigator:  Dr*  Arthur  L0  Schade 
Other  Investigator:     Mr«  Robert  W0  Reinhart 
Cooperating  Units:      None 


Man  Years  (calendar  year  1958) 
Total        6/12 
Professional   3/12 
Other        3A2 


Project  Description: 

^    Objectives :  To  investigate  the  immunological  activity  of 
Fe'*  -labelled  conalbumin  in  animals  and  to  correlate  this  activity 
with  observable  deposition  of  the  antigen  in  the  various  organs  of 
the  hosto 

Methods  Employed:  Rabbits  serve  as  the  reactive  hosts 0 
Tagging  of  the  conalbumin  with  iron  accomplished  by  use  of  our 
published  methods*  Gamma  ray  scintillation  counting  employed  in  the 
location  and  quantitative  estimation  of  the  tagged  antigen0 

59 
Major  Findings:  Fe  "tagged  conalbumin  has  been  administered 

to  actively^  and  passively^immunized  rabbits  and  the  fate  of  the 

antigen  followed  in  the  blood.,  liver,  kidney  j,  spleen,  lung,  and  muscle 

over  d  if  fe  rent  p  eriods  of  timer. 

Son©  of  the  conclusions  that  can  at  present  be  safely  drawn » 
follow: 

1«  Response  of  both  actively-  and  passively "immunized  ani- 
mals to  the  antigen  was  similar  in  all  respects  tested a 
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20  The  concentration  of  tagged  antigen  in  the  blood  of  isa- 
aunised  animals  falls  within  one  hour  to  J?  »  10$  of  its  initial 
value.  In  5  minutes,  the  concentration  was  reduced  to  approximately 
2C$  and  so  a  rapid  removal  of  the  antigen  from  the  circulating  blood 
is  indicated « 

3o  Within  six  ?ainutee  at  least  5>0^  of  the  total  administered 
antigen  dose  was  located  in  -Use  lung}  after  one  hour  only  2$~35% 
remained*  Corrmersely,  only  approximately  30^  of  the  total  dose  W3s 
found  in  the  liver  after  six  minutes $  after  one  hour  this  value  had 
risen  to  f>C$« 

On  an  organ  dry  -weight  basis,  the  lung  is  the  most  active  of 
the  organs  for  removal  of  circulating  antigen-precipitating  antibody 
complex  from  the  blood*  Compared  to  the  liver  which  is  the  only  cora« 
petitor  for  this  distinction,  ten  times  more  antigen  is  immediately 
removed  from  the  blood  by  the  lung*  gram  for  gram,  than  by  the  liver o 
Hence,  it  appears  that  the  lung  tissue  operates  as  the  initial  ac- 
cumulator of  this  antigen>=precipitating  antibody  complex  and  in  tiise 
leases  the  complex  for  accusailation  elsewhere,  primarily  in  the  liver 0 

Uo  The  distribution  of  the  antigen  antibody  complex  in  the 
other  body  tissues  show  no  unexpected  features 0 

Significance  to  the  Program  of  the  Institute:  The  use  of  readily 
tagged  antigens,  whose  ."integrity  is  not  affected  by  the  procedure 
of  tagging,  provides  means  for  intimate  study  of  antigen-antibody 
reactions,  antigen  localization  in  body  tissues,  and  association 
of  such  localisation  with  the  organs  involved  in  antibody  production.) 
asthmatic  conditions,  anaphylactic  shock,  allergic  responses  to  infee<= 
tion,  etco 

Proposed  Course  of  Project;  The  data  aceifflulated  are  being 
evaluated  and  readied  for  publication.,  We  do  not  plan  immediate  work 
with  Fe^  -conalbumin,  unless  evaluation  of  our  present  results  so 
dictate <v  VJhen  undenaturad  purs  siderophilin  is  available  for  use 
as  an  Fe^'-tagged  antigen,  we  wish  to  make  parallel  studies  with  this 
iron-cheating  protein,? 
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Project  Title :  Non-specific  Immunity  Associated  with  Seruta 
Siderophilin  and  the  Iron  Metabolism  of  both 
Pathogen  and  Host« 

Principal  Investigator:  Dr»  Arthur  L.  Schade 

Other  Investigators:    Dr.  Robert  C»  Woodworth 

Mr*  Robert  Wc  Reinhart' 

Cooperating  Units:      National  Cancer  Institute 

(Dr0  Jaraes  H,  Stengle)   HCI  Serial  KOo^I^£i 

tfan  tears  (calendar  year  1958) 
Total         2b/l2 
Professional    9/12 
Other         15/12 

Project  Description: 

Objectives:  ^°  investigate  the  contribution  of  blood  serum 
siderophilin  to  the  natural  resistance  of  the  host;  to  investigate 
the  iron  requirements  of  selected  pathogens  and  the  effect  of  the 
iron-chelating  siderophilin  and  conalburain  on  in  vivo  iron  accumulation^ 
growth,  and  rsetaboliem  of  these  pathogens;  to  investigate  the  factors 
leading  to  changes  in  concentration  of  both  serum  iron  and  siderophilin 
in  circulating  blood  as  a  result  of  infection  and  other  abnormal  coi 
ditions,  and  the  consequence  of  such  changes  on  resistance  to  infec- 
tion, iron  absorption  by  the  host  ano.   anemia. 

Methods t Employed:  Bacterial  cultural  procedures  in  specially 
oeironized  media;  spectrophotometry  and  radioisotopic  methods;  meta- 
bolic and  enzymatic  analytical  procedures;  and  methods  particular^ 
suited  to  estimation  of  iron  chelated  either  to  siderophilin  o-r  Ccn- 
aiouTun  and  to  their  relative  unsaturati©ns0 

Major  Findings :  On  the  basis  of  previous  findings  ehcsrtiM? 
SS-ir1^  bacteria  wil1  not  8*™   ^  serum  unless  the  contained  sid^r-  . 
•pniiin  is  saturated  with  iron,  the  conclusion  was  drawn  that  with 
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respect  to  such  bacteria  the  iron  nutritional  condition  obtaining 
in  the  blood  (extremely  low  concentration  of  free  Iron)  provided 
ah  effective  non-snecific  immunity  barrier  to  infeotion  by  these 
bacteria  irrespective  of  other  possible  specific  or  non-specific 
immunity  factors,*  In  addition.,  the  rate  of  growth  of  some  bac- 
teria is  decreased  by  the  presence  of  unsaturated  siderophilin,. 
Similar  results  are  obtained  when  the  iron-binding  iionalbumin  of 
egg  white  is  present  in  the  medium., 

Employing  Staphylococcus  aureus ,   a  pathogen  -those  growth 
in  serum  is  not  inhibited  completely  by  unsaturated  : iderophilin, 
we  have  discovered  that  both  siderophilin  in  serum  ar.j  conalbumin 
in  egg  white  or  p -rifled  conalbumin  in  a   growth  mediui  are  determining 
factors  in  the  amount  of  iron  incorporated  into  the  ctlls*  With  a  given 
concentration  of  either  iron-chelatinc;  protein  in  the  vadium,  the 
amount  of  iron  taken  up  by  the  cells  is  a  function  not  of  the  abso~ 
lute  iron  concentration  but  of  the  square  root  of  the  xvbic  of  the 
concentrations  of  the  iron  saturated  to  that  of  the  iroi~free  iron« 
binding  proteins «  For  example ?  in  serum  samples  in  whic.  the  sider- 
ophilin is  %Q$   and  9$%   iron-saturated ,  the  Staph  aureus  c  alls  incor- 
porate an  amount  of  iron  approximately  Uf3S  times  as  muc  at  9S% 
saturation  than  at  %C$   saturation  rather  than  only  10°  tir.^s  as  much, 
This  fact  is  of  great  significance  for  evaluating  the  contribution  of 
siderophilin  and  its  percentage  of  iron-saturation  to  its  g.»owth  in- 
hibiting properties  for  potential  pathogens  as  well  as  to  it-,  role 
in  the  iron  absorption  and  the  overall  iron  metabolism  of tht  host* 
Since  the  rate  of  growth  of  cells  of  Staph  aureus  as  -Bell  as  \  heir 
metabolic  activity  are  also  some  function  of  the  percentage  oi  iron- 
saturation  of  siderophilin  (not  yet  fully  investigated)  and  slice 
the  amount  of  iron  absorbed  from  the  intestinal  tract  in  addition 
to  that  which  can  be  made  readily  available  to  the  bone  marrow  tid 
other  iron  -re  quiring  organs  or  tissues  are  functions  of  this  same 
iron-ehelate  benavior,  it  is  imperative  that  the  physiological  an' 
physico-chemical  properties  of  this  serum  component  be  fully  invee-,;L~ 
gatedo 

Practical  use  of  these  findings,  employing  Staph  aureus  as  a 
test  organism^  has  been  made  to  determine  the  integrity  of  siderophi'.>Vi 
isolated  in  a  pure  state  from  serum.  For  many  clinical  purposes,  the 
investigators  wish  to  have  native,  iron-active  siderophilin  for  animal 
and  human  injections ®  Up  to  now,  dissatisfaction  has  been  experienced 
with  the  commercially  available  siderophilin  employed  in  such  studies « 
Although  the  products  show  ix"on-binding  and  appear  homogenous  and  electro - 
phoretically  satisfactory,  they  do  not  function  with  respect  to  iron 
exchange  in  the  same  manner  as  do  fresh  normal  sera..  Where  the  Staph 
aureus  iron  incorporation  test  has  been  applied  by  us  to  samples  of 
such  purified  siderophilins  9  we  have  found  that  they  do  not  function 
as  do  fresh  sera  and  thus  have  established  reason  for  the  dissatisfac- 
tion with  the  purified  samples  used  in  clinical  tests 0 
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From  investigations  on  egg  white  and  samples  of  purif ied 
conalbumin,  we  found  that  these  samples  likewise  failed  to  behave 
normally  in  the  Staph  aureus  teste  By  our  development  of  a  new 
method  of  conalbumin  purification  we  succeeded  in  obtaining  this 
iron-chelating  protein  in  such  a  state  that  it  functions  normally 
with  respect  to  iron  exchange  and  in  all  other  appropriate  tests 0 
This  result  encourages  us  to  attempt  the  isolation  of  siderophilin 
from  serum  in  an  equally  undamaged  or  undenatured  state P 

In  a  study  with  rabbits  to  elucidate,  if  possible ,  the 
phenomenon  of  serum  iron  and  bilirubin  rise  in  serum  following 
intravenous  administration  of  nicotinic  acid  as  occurs  in  humans „ 
we  treated  rabbits  with  acetyl-phenylhydrazine  to  establish  ah 
initial  low  serum  iron  level.  Among  other  results  obtained  we  wish 
to  report  that,  concomitant  with  a  fall  in  serum  iron  to  33$  of 
its  initial  value,  the  total  iron-binding  capacity  rose  to  150$ 
of  its  normal  value o  This  increase  of  j?Qg  of  circulating  siderophilin 
was  accompanied  by  a  fall  in  albumin  concentration  from  $3%   to  ijI$o 
We  have  no  information  to  establish  that  the  fall  in  albumin  and  rise 
of  siderophilin  levels  areeausally  related  but  it  appears  likely  that 
their  behavior  is  part  of  a  complex  of  reactions  associated  with 
greatly  accelerated  hematopoiesiso 

Significance  to  the  Program  of  the  Institute;  Believing 
that  the  siderophilin  concentration,  the  serum  iron level,  and  the 
metabolism  of  the  iron  itself  in  vivo  all  contribute,  to  the  defense 
mechanisms  of  the  host  against  infection,  we  wish  to  elucidate  in 
every  way  possible  their  characteristics  and  changes  under  controlled 
conditions » 

Proposed  Course  of  Project;  We  propose  to  extend  our  inves- 
tigations  into  the  iron  requirements  of  Staphylococcus  aureus  for  its 
growth  and  metabolism  and  the  control  of  the  availability  of  such 
iron  in  serum  mediated  by  siderophilin e  We  wish  to  analyze  the  com» 
ponents  of  these  calls  for  their  affinity  for  iron  and  the  function 
of  the  iron  in  such  components ,  For  organisms, normally  possessing 
hemin-  containing  respiratory  enzynses*,  we  wish  to  know  whether  there 
is  a  shift  in  the  herain=-enzyme  concentration  or  a  qualitative  change 
in  the  operative  type  of  respiratory  system*  We  wish  to  pursue  the 
search  for  iron~aetive  purified  siderophilin  i>j  application  of  our 
Staph  aureus  iron  accumulation  procedv«re3  With  conalbumin  and  with 
s£derophi£Ln  (when  available)  we  wish  to  investigate  the  effect  of 
increasing  the  percentage  of  iron  unsaturation  in  the  circulating 
blood  of  appropriate  animals  in  the  course  of  bacterial  infection*  We 
propose  to  make  in  vitro  studies  in  serum  of  the  iron  utilization  capa- 
bilities of  splenic,  liver,  and  bone  marrow  tissue  from  normal  and  in- 
fected rabbits  to  elucidate  the  serum  iron  behavior  and  anemia  peculiar 
to  infection,. 
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Project  Title:  Chemical  aspects  of  the  specific  binding  of  iron 
to  serum  siderophilin  and  e  gg  white  eonalbumin;, 


Principal  Investigator;   Dr«  Robert  Co  Woodworth 


Other  Investigators:     Dre  Arthur  L<.  Schade 
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Project  Description: 

Objectives :  Based  to  some  degree  upon  the  extensive  studies 
of  the  hen°s  egg  -white  iron-binding~protein,  eonalbumin,  the  goals  of 
this  project  are  to  investigate  the  chemistry  of  the  reaetive  groups 
in  the  siderophilin  molecule  responsible  for  the  b  inding  of  iron  and 
to  determine  the  physical  and  chemical  means  by  which  the  iron~siderophilin 
complex  can  be  dissociated  under  physiological  conditions  obtaining  in 
pathologic  and  normal  hosts o 

Methods  Employed;  Methods  include  the  employment  of  radioactive 
tracer  techniques,  polarography,,  spectral  analyses,  ion-exchange  chroma- 
tography,, electrophoresis,  polarimetry,  and  immunologic  analyses  for 
purity  and  for  content  of  the  iron-binding  proteinsa 

Major  Findings:  A  rapid,  high-yield  preparation  of  hen°s  eggs 
eonalbumin  has  been  worked  out  in  this  laboratory  and  has  been  accepted 
for  publication  in  "Archives  of  B iochemistry  and  Biophysics »n  The 
method  makes  possible  the  preparation  within  a  work  week  and  in  82$  of 
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theoretical  yields  conalbumin  containing  less  than  0«0G1$   lysoayrae, 
O0O35S  or  less  albumins  and  a  bound  iron  content  00$%   or  less  of  total 
iron  binding  capacity o  The  conalbumin  is  at  no  point  subjected  to 
potentially  denaturing  subjects,  such  as  alcohol „  Studies  of  iron 
uptake  by  Staph,-,  aureus  from  conalbumin  thus  prepared  indicate  that^ 
as  far  as  iron-binding  is  concerned,  the  protein  is  as  "native"  as  it 
is  in  whole  egg  white  0 

The  f  act  that  all  the  bound  iron  of  siderophilin  or  conalbumin 
is  precipitated  by  the  appropriate  rabbit  antiserum  (as  determined  by 
tagging  the  iron  with  Fe->°)fi  makes  possible  «osre  precise  quantitative 
calibration  of  rabbit  antiserum  antibody  content  than  is  possible  by 
the  usual  analysis  for  proteia  »itrogen0  Furthermore,  siderophilin 
and  conalbumin  are  antigenically  different,  so  that  one  may  be  pre- 
cipitated quantitatively  >dth  no  copreeipitatlon  of  the  other.  These 
findings  have  made  it  possible  to  study  the  exchange  of  iron  between 
these  iron-binding  proteinse  Preliminary  results  have  shown  that 
although  under  physiologic  conditions  of  ionic  strength  and  pH  no 
free  ionic  iron  is  demonstrable,  iron  does  indeed  exchange  from  on® 
protein  to  the  other  at  a  finite,  measurable  rate* 

Comparisons  of  siderophilin  samples  purified  by  two  different 
methods  have  shown  the  proteins  to  be  significantly  different  from 
siderophilin  in  serum  in  regard  to  their  iron~binding  properties 0 
These  findings  probably  invalidate  these  preparative  techniques  for 
our  purposes o 

Significance  to  the  Program  of  the  Institute;  The  shifts  in 
bound  iron  leveli3™oceurring  "as  a  result  of  allergic  reactions  and 
infectious  diseases  are  reeognizedo  Further,  the  availability  of 
serum  iron  to  the  infective  bacterial  pathogen  is  a  function  of  the 
siderophilin  molecule 8s  affinity  for  iron  .and  of  its  degree  of  iron~ 
saturation*  Knowledge  of  the  chemical  bases  of  this  affinity  should 
elucidate  the  manner  in  which  siderophilin  governs  the  supply  of 
iron  to  the  host  as  well,  as  to  the  pathogeno 

The  availability  of  pure,  undenatured,  actively  iron=binding 
siderophilin  would  be  of  considerable  value  for  in  vivo  studies  of 
the  effect  of  increased  iron-free  siderophilin  (and  therefore  de- 
creased iron  saturation)  on  allergic  states «,  infections,  and  iron 
absorption  in  normal  and  anemic  conditions* 

Proposed  Course  of  Project;  We  propose  to  pursue  further  the 
possibility  of  preparing  pure  siderophilin  from  blood  plasma  or  serum 
without  altering  the  protein0 s  iron^binding  properties *. 

Detailed  study  of  the  rates  of  iron  uptake  and  release  by  the 
iron-binding  proteins  should  yield  valuable  information  concerning 
the  chemical  equilibria  between  these  proteins  and  iron  and  lead  to 
further  understanding  of  the  relative  availability  of  iron  to  host  and 
pathogeno 
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Further  understanding  of  the  intimate  chemistry  of  the  iron- 
protein  complexes  will  come  from  study  of  (1)  the  stolchiometry  of 
the  iron-protein-carbonate  complex,  (2)  the  location  and  nature  of  the 
proteins8  iron-binding  sites  and  (3)  the  stereochemical  requirements 
of  the  p  rotein  molecule  for  the  binding  and  d  issoeiation  of  iron0 


Serial  No,  SI AID  6h 


HIS  -  NIH 
Individual  Project  Report 
Calendar  Year  1958 


Part  B;  Honors,  Awards,  and  Publications 

Woodworth,  Robert  C»  and  Schade,  Arthur  L0:  Conalbumin:  A  Rapid 
High  Yield  Preparation  from  Egg-White o 

Accepted  for  Publication,  Archives  of  Biochemistry  and  Eiophysicsc 
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Project  Title:     Chemotherapy  of  Potential  Tuberculostatic a 
Fungistatic,  Parasiticides  and  Viricidal 
Agents <,    Detoxification  Studies.. 

Principal  Investigator:      Dr<,  Benjamin  Prescott 
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Project  Description: 

Objectives:    Further  studies  on  toxicity  and  dstoxif ication 
of  streptomycin'  (SM)  ,  isoniazid  (IKH)  and  mixtures  of  streptoia^cin- 
isoniazid  (SrKINH)  in  two  strains  of  mice.,     To  find  means  of  reduc- 
ing further  the  toxicity  of  these  drugs  separately  and  innixtures 
without  interference  with  bacteriostatic  activity  0 

Methods  Employed :     The  effect  of  various  vitamins ,  vitamin 
analogs,  amino  acids  and  calcium  salts  on  the  toxicity  of  IRH  and 
or  SM  was  measued  by  a )  the  d  eteraiination  of  survival  times  of  two 
strains  of  mice  following  simultaneous  subcutaneous  administration 
of  sublethal  and  lethal  amomts  of  the  drugs  with  each  adjuvant,  and 
b)  blood  plasma  levels  of  INH  as  measured  by  the  "pyridyl"  method 0 
The  in  vitro  bacteriostatic  action  cf  the  drug-adjuvant  combination 
was  also  determined o 

Major  Findings:     10    With  vitamins  survival  was  7$  with  white 
mice  and~12j£  with  DBA  mice.     Simultaneous  administration  of  the  dose 
of  SM  with  an  equimolar  amount  of  each  of  these  adjuvants,  calciura 
pantothenate,  nicotinic  acid  or  ascorbic  acid  increased  survival  to 
90  per  cento     On  a  molar  basis s  it  required  8  to  10  times  as  much  of 
the  adjuvants  p-amino~benzoic,  inositol  or  isonicotinic  acid  for  the 

Parb  B  included:   .  Yes  (TJ  No    f~~7 


-2~  Serial  No.    BIAID  Ho,  65 


detoxification  of  a  similar  dose  of  SM0     Up  to  20  daily  doses  of  t  hs 
SM  adjuvant  tsdxture  with  ealcium  pantothenate  or  nicotinic  acid 
•sere  tolerated  by  80  to  90$  of  tfoa  m£®3  tested s     The  antibiotie«vitaffiia 
combinations  were  as  inhibitory  as  "the  SM  alone  or  ia  vitro  bacterid 
ostatic  tests  on  an  avirulent  strain  of  tubercle  bacillus « 

20    With  the  vitamin  analogs*     Test  of  appropriate  amounts 
of  two  sulfonic  acid  analogs  of  vitamins 9  pyridine-3"Sulfonic  acid 
and  sulfanilic  acid  as  well  es  possible  detoxifying  agents  for  strepto- 
mycin raere  carried  oat  in  two  strains  of  miee0    With  a  10  rag  dose  of 
SMj,  whieh  is  93%  lethal  in  white  mice  and  88$  in  DBA  mice,,  pyridine 
3«sulfonic  acid  as  adjuvant  in  a  10  mg  dose  permitted  85$  survival 
of  white  mice  and  in  a  2.5  Bg  dose  permitted  82$  survival  of  DM  sice.;, 

When  injected  simultaneously  with  25  rag  of  the  adjuvant 
iie  SM    dose  may  be  increased  to  1$  rag  with  6$%  survival  of  white 
and  100$  of  DBA  animals »    With  sulfanilic  acid  and  6°thyiaol~Bulfonic 
acid  the  results  were  very  similar*  with  the  outstanding  exception 
that  20  &g  SM  could  be  tolerated  with  00  Big  of  sulfanilic  acid  \t^  60$ 
of  the  white  and  80$  of  the  DBA  raice«     In  chronic  toxicity  tests, 
sulfanilic  acid  appeared  to  be  the  one  of  choice  under  the  conditions 
of  the  testa 

3o    With  L-cysteine  HOI:     The  use  of  appropriate  amounts  of 
this  amino  acid  as  adjuvant  permitted  19  of  20  white  mice  to  tolerate 
a  lethal  mixture  of  3D  mg  SM  and  2  rag  IHH  when  administered  subcutaneous^ 
On  single  administration  -this  amino  acid  in  a  dose  of  58  mg  was  effec- 
tive in  permitting  survival  of  mice  given  UO  mg  SMS  8  times  the  max±=» 
ssura  tolerated  dose  when  given  alone o 

ko    With  calcium  chloride  or  calcium  lactates     Successful  de- 
toxification in  acute  toxicity  tests  in  raise  have  been  repeated  with 
calcium  pantothenate^streptomycia  mixtures,.     Discussion  has  arisen  as 
to  the  role  of  the  Ca  ion  in  the  pantothenate  salt,,     In  this  connections 
calcium  chloride  and  ealcium  lactate  have  been  tested «     Each  salt  proved 
effective  in  permitting  mouse  survival  when  administered  sinaaltaneous 
with  a  toxic  dose  of  SM  (10  mg).     The  effective  doses  of  the  salts 
were  X„9  rag  calcium  when  given  as  the  chloride  (5  rag),,  or  0.,92  tug  when 
administered  as  the  lactate  (5  ng)„ 

5o     Vitamins  with  SM-INH  raixtasres,,     lh  vitamins  have  been 
tested  as  adjuvants  with  various  mixtures  of  the  two  therapeutic 
agents  in  two  strains  of  mice,     $  mg  of  SM  or  2  rag  of  INH  are  nontoxic 
per  se  by  subcutaneous  injection,     However*  a  mixture  of  these  con* 
centrations  permitted  only  one-teird  of  the  animals  of  either  strain 
to  survive.,    With  vitamins  as  adjuvants  in  such  a  mixture.,  each  of 
11  were  effective  in  white  mice  and  each  of  four  in  DBA  mices  per- 
mitting 90  to2X$  survival.     Calcium  pantothenate  and  nicotinic  acid 
were  100$  and  9%  effective  in  detoxifying  double  the  amounts  of  the 
toxin  mixture  of  therapeutic  agents  (10  mg  SM  +  h  rag  HH).  in  white 
mice  and  U2%  effective  in  DBA  mice. 
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Significance  to  the  Program  of  the  Institute:  The  widespread 
use  of  the  chemotherapeutic  agents  streptomycin  and  isoniazid  in 
the  t  reatraent  of  human  tuberculosis  is  limited  by  their  toxicity,, 
Hence  means  of  increasing  the  tolerance  should  permit  more  effective 
therapyo 

Proposed  Course  of  the  Project;  This  study  will  be  extended 
to  include  several  new  compounds  that  show  promise  as  detoxifying 
agents o 
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Part  B:     Honors s  Awards,  and  Publications 


Prescott,  P,,  Kauffmann,  G,,  and  Janes,  W.  ©. :     Means  of  increasing 
the  tolerated  dose  of  streptomycin  in  -nice*     Antib„  and  Chcsno* 
8:  27-32,  1958a 

Prescott,  B»,  Kauffmann,  G«,  and  James,  ¥.  B°s     Further  studies  on 
the  effect  of  glycerine  on  toxicity  of  isoniazid»streptonycin  mix- 
tures in  mice.     Antib.  and  Che mo,  8s  255-262 ,19580 

Prescott,  E.,  Kauffmann,  G«,  and  James,  H.  D#:     Effect  of  glycerine 
on  toxicity  of  isoniaz id-streptomycin  mixtures  in  mice.     Antib:, 
and  C heme,  8:  81-83,  1958, 

Prescott,  B»,  Kauffmann,  Go ,  and  James,  W.  S.:     Pfeans  of  increasing 
the  tolerated  dose  of  isoniazid   in  mice.     IV,     Certain  keto  acids. 
Antib.  and  Chemo.,  8s  3ii9~353,  1958, 

Prescott,  B»,  Kauffmann,  G»,  James,  W,  D.,  and  Stone,  Herald  J0: 
Increase  of  the  tolerated  dose  of  isoniazid  in  raice  by  use  of 
eertain  organic  solvents 0     Antib.  and  Cherao.,  8:  1.70-V75,  1958« 
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Project  Description: 

Objectives :     To  find  means  of  reducing  the  toxicity  of  the 
widely  used  parasiticidal  drags,? 

ffetheds  Employed:  various  known  detoxifying  agents  were  studies 
for  their  ability  to  detoxify  toxic  doses  of  parasiticides  «  The  agents- 
were  given  sisaaltaneously  with  parasiticides  to  infected  animals  0 

Major  Findings :      With  Miracil  D  -  varlfcus  amino  acids ,  vita- 
mins s  su3fmicTacid's ,  alpha  keto  acids  and  organic  solvents  have  been 
tested  orally  simultaneously  with  this  drug,       20  gm  white  K&ce  will 
tolerate  only  5  Kg  (250  rag/kg)  cf  Miracil  D  orally  for  5  days,    With 
a  mixture  of  30  rag  of  Miracil  D  and  50  mg  6-tliyffiolsulfcoieacidj,  mice 
survived  15  daily  doses  0       70  mg  of  Miracil  D  with  50  mg  of  6~thymol- 
sulfonic  acid  could  be  tolerated  by  1G0#  of  the  mice  for  3  daily  ad~ 
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ministrations  *  With  Hoachst  688  9   ItO  rag  of  the  drug  administered 
orally  in  one  d  ose  to  a  20  gram  mouse  was  lethal „  When  mixed 
with  3>0  rag  L~cysteine~HClP  100$  of  white  mice  survived,,  On  re~ 
peated  daily  administration s   this  dosage  combination  was  tolerated 
for  1$  doses  by  70$  of  the  animals * 

.  With  Heterazan:  With  glycine  and  glucuronic  acid  at  levels 
of  50  rag  each  per  20  gram  mouse ,  70$  of  the  mice  tolerated  admin- 
istration of  1*0  mg  of  Heterazan  (lethal  per  se)  for  12  daily  doses* 
The  same  results  were  obtained  with  6-thyraolsuifonic  acid  as  adjuvant „ 
With  35$  glycerine  as  adjuvant,  80$  of  the  animals  survived  15 
daily  administrations  of  the  lethal  U0  mg  dose* 

With  chloroquine,  several  aromatic  sulfonic  acids  were  ef- 
fective in  increasing  the  tolerated  dose  of  this  drug,  permitting 
mice  to  survive  3  to  6  times  the  lethal  dose,  DBA  mice  survived 
a  1*0  mg  oral  dose  when  combined  with  $0  mg  of  sulfanilic  acid  or 
a  50  mg  dose  with  75  mg  of  sulfanilic  acids  83  per  cent  of  the 
mice  survived  a  mixture  of  60  mg  of  chloroquine  and  300  mg  of  sulfa- 
nilic acido  Of  5  additional  sulfonic  acids  similarly  tested s   four 
showed  excellent  detoxifying  action,  i0e«s  6~thymolsulfonic£  ortha- 
nilic,  metanilic,  pyridine~3-sulfohic  and  dl^lO-camphosulfonic  acids, 
The  first  gave  optimal  results  when  $0  mg  was  mixed  with  $0  mg  of 
chloroquine  0 

Daraprim;  With  a  lethal  2o5  rag  oral  dose,  solution  in  50 
per  cent  aqueous  propylene  glycol  permitted  70$  survival  of  mice 
on  repeated  administration  for  15  days  with  no  toxic  manifestations * 

Primaquine ;  A  5  mg/20  gram  mouse  lethal  dose  of  primaquine  is 
tolerated  by  80$  or  more  of  white  mice  when  administered  orally  simul- 
taneously with  25  mg  of  6-thymolsulf onic  acid  or  by  70$  of  the  animals 
with  50  mg  sodium  glucuronate  and  50  mg  glycine 0 

Pamaquine ;  Of  36  adjuvants  tested ,  two  showed  detoxifying 
action.,  namely  folic  acid  and  6-thymolsulfonic  acido  On  single  oral 
administration  of  a  2„5  mg  lethal  dose  of  pamaquine  per  20  gram  mouse  g 
8U$  of  the  mice  survived  when  25  mg  of  6  thyaolsulfonic  was  xised  as 
adjuvant  and  50$  serviTOd  twice  the  lethal  dose  with  50  mg  6-thymol- 
sulfonic acid»  With  the  2*5  mg  lethal  dose  and  5  mg  of  folic  acid 
as  adjuvant  35$  of  twenty  mica  survived  20  daily  administrations « 

Pentaquine ;  The  aromatic  stilfonic  acids  (5~thyi3Dl8ulfonic) 
was  effective  ih'increasing  the  tolerated  dose  of  the  drug, permitting 
100$  of  two  strains  of  mice  to  survive  six  times  the  lethal  dose„ 

Qropentaquine  %     The  results  with  this  drug  were  very  similar  to 
pentaquinec 
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Significance  to  the  Program  of  the  Institute i  Greater 
therapeutic  effectiveness  against  human  infections  conceivably 
could  be  achieved  if  dosages  of  the  toxic  chemotherapeutic  agents 
were  increased,  without  loss  in  cheasotherapeutic  activity „  Mas- 
sive doses  of  cheraotherapeutic  agents  could  result  in  decreased 
rates  of  emergence  of  resistant  strains  thus  leading  to  more 
effective  therapy., 

Proposed  Course  of  the  Project 3  In  addition  to  the  indi- 
cated procedures  with  the  above  studies,  this  study  will  b©  ex- 
tended to  determine  the  mode  of  action  of  reversal  of  the  detoxi~ 
fying  agents  that  show  promise »  Since  Miracil  D  though  toxic  was 
reported  to  have  anti-tumor  activity,  the  non-toxic  complex  of 
tfiracil  D  and  6-thymolsulfonie  aeid  will  be  tested  for  its  anti- 
tumor activity? 
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Project  Title:  Potential  Fungistatic  Agents 
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Other  Investigators:  Mr.  Herald  Jc  Stone 


Cooperating  Unit:  Section  on  Mycology,  UD-NIAID 

(Dr,  Chester  W.  Emmons „  MAID  73) 


Man  Years(calendar  year  1958) 
Total:  6/12 

Professional:       3/12 
Other:  3/12 


Project  Description: 


Objectives :  Synthesis  and  Tests  of  Potential  Chemothera- 
peutie  Agents  against  Pathogenic  Fungi*  To  isolate  effective,  non- 
toxic confounds  for  use  in  therapy  of  pathogenic  fungi « 

Methods  Employed:    A  series  of  50  thymol  derivatives  ware 
synthesized  by  condensing  various  affomatic  aldehydes ,  isocyanates  and 
iaothiocyanates  with  p~amino  thymol  in  absolute  ethyl  alcohol*     The 
final  recrystallized  products  ■were  analyzed  for  carbon,  hydrogen,  nitro- 
gen and  tested  for  melting  points..     Toxicity  studies  were  performed  in 
white  mice* 

Major  Findings:  Of  the  50  crystalline  products  synthesized 9 
none  was  as  toxic  as  mycostatin  or  Amphotericin  B,  the  currently  used 
fungistatic  agents-, 

Significance  to  the  Program  of  the  Institutes     Because  of 
higher  tolerance,  these  compounds  may  be  useful  as  potential  fungi- 
static agents o 

Proposed  Course  of  the  Program:     Tests  for  usefulness  of  these 
coapounds  are  being  run  to  determine  their e f feet iveness  in  experimental 
fungal  infections  in  laboratory  animals 0 

Part  B  included:  Yes  /~7  No  fxj' 


Serial  No„  BIAID  66 


lo  Infectious  Diseases 

2o  Kedical  &  Physiological 

Bacteriology 
3o  Bethesda,  Mi0 


FHS-NIH 

Individual  Project  Report 
Calendar  Year  1 9$8 


Part  A« 


Project  Title :        Colorajsetric  Method  for  Determination  of 
Kanamycin  in  Blood  Plasma* 

Principal  Investigator:     Dr*  Benjamin  Preseott 
Other  Investigators:  Mr0  Herald  Jo  Stone 

Cooperating  Units:  None 


Man  Years  (calendar  year  1958) 
Total:  6/12 

Professional:      3/12 
Other:  3/12 


Project  Description: 

Objectives :    Development  of  a  simple 9  direct  quantitative 
chemieal'™rnetHcd'for  the  assay  of  the  new  antibiotic  and  tuberculo- 
static agent  Jfengmycin  &n  blood  £,  tissues 9  urine  and  biological 
fluids  of  animals o     The  evaluation  of  the  effectiveness  of  this 
drug  in  staphylococcal  infections 5  experimental  tuberculosis  in 
animals  and  in  human  tuberculosis  requires  basic  knowledge  of  blood 
levels  j,  tissue  levels  and  ©ysrefcim  following  the  various  routes  of 
administration o 

Methods  Employed:    A  review  of  existing  methods  revealed  tiias- 
consuming  "microbiological  procedures..     A  new  chemical  method  and  pro~ 
cedura  is  being  developed  utilising  the  observation  that  the  compound 
2,3-dichloro-l^h-naphthoquinine  produces  a  colored  coiapound  with  the 
hydrolysis  products  of  Kanamycin, 

Ma  jor  Findings :    A  chemical  method  has  been  etevelpped  which 
detected  levels  ofKanamycin  of  $0  gamma/ml «  in  blood  plasma 0 

Significance  to  the  Program  of  the  Institute :     This  method  is 
applicable  to  blood  from  experimental  animals 9  permitting  basic  studies 
in  chemotherapy* 

Proposed  Course  of  the  Project:    Study  is  being  continued  to 
provide  a  more  sensitive  methods 

.     Part  B  included:  Y«s  /~7 
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Further  Identification  5s  eeeomp  f  I  shed  biochemically  and 
by  specifi-c  ant I  sera  tor  streptococci,  pmeumocccc  I ,  and 
Hemophilus  iitfluenwe.  Staphylococci  are  identified  by 

phage  typing.  Bacterial  strains  isolated  are  preserved 
fey  lyophilizatfon  and  added  to  the  cot  lection  for  future 

reference.  A  record  of  each  preserved  strain  5s  kept  on 
keysorter  punch  read©  cards,,  and  a  similar  annotated  indi- 
vidual card  is  kept  for  each  culture  result  on  each  child. 
Results  are  being  tabulated  and  analysed  by  wsr'ious  ettri~ 
botes. 

During  the  calendar  year,  throat  cultures,  boils  routine 
and  non^routine,  were  taken  during  the  first  6  months.  The 
26=*eek  period  was  terminated  on  June  28,  ending  64  years 
of  bacteriological  essper fence  in  the  nursery  population  of 
Junior  Village.   Cultures  in  the  26-week  period  totalled 
2,123s  1,667,  taken  on  routine  days„  snd  506  taken  because 
of  admission,  illness,  or  discharge. 

Of  the  total,  272  ( 13.81)  were  positive  for  streptococci 
of  Sroup  A  C including  No  Type,  Type  12,  and  Type  5).  These 
isolations  were  recorded  in  relatively  sharp  outbreaks  by 
each  serologic  type*  In  contradistinction  to  the  Sack  of 
discrete  and  limited  persistence  of  types  of  other  bacteria 
found.  Few  isolations  of  groups  C  and  0  CI8  and  6,  respec- 
tively! were  made., 

Hemophilus  influenzae.  Type  8,  was  isolated  from  416  cul- 
tures {  89, 6£) i  other  iridescent  H.  influenzae  were  found 
only  19  times. 

■  Pneumococcl ,  comprising  (10  different  serologic  types,, 
were  Isolated  from  215  cultures  (10.1ft.  Type' (9,  which 
had  been  initially  most  prevalent,  was  later  replaced  by 
Type  23. 

The  phage  typing  of  staphylococci  isolated  during  the 
entire  H   year  study  was  completed.   In  1958,  562  isolations 
of  staphylococci  were  made;  287  were  not  further  Identified; 
and  345  (I6.3£)  were  coagwlase-posetove,  befa-hamo lytic 
organisms  that  wsr©  subjected  to  phage  typing.  Of  these, 
68  were  No  Type  and  7  were  assorted:  phage  types %   the  remain- 
ing 313  isolations  were  phage  type  88  or  combinations  of 
types  Including  81.  Most  abundant  was  type  428,  81,  the 
so-called  "epidemic  type",  which  was  isolated  237  times 
and  thus  accounted  for  68. 1%  of  the  typed  staphylococcus 
isolations. 


9 

Rourtiae  tect«riu logical   surveillance  of  tikis  population 

has  bee«  «e-fl$?8#ted  md  data  iked  analyses  are  m  (progress. 
These  will   Include  prevalence  and  ineltece  of  the  various 
bacteria;  the  affects  thereof  of  penicillin  arophy lexis; 
variations  therein  by  week  and  their  relation  to  the   in- 
cidence of  febrile  illness  onsets;  and  aventual  correlation 
with  the  sirsutltaneous  occurrence  or  various  viruses.     Yhe 
crud©  data  s&?gg»st  that  wy  bacteria 8  pathogens  may  be 
readily  Isolated  from  fhroott  of  young  children  for  loag 
periods  of  time  without  definitive  overt  relation  to 
clinical  disease,  either  Individually  or  epidemiological ly. 

jjflBJfJffyce  to  the  Program  of  the   lnjt|fute; 

Little  data  Is  available  concerning  the  sequetntee  of 
infectious  with  various  miero-argenisjRS  in  childhood; 
the  duration  of  such  infections;  their  relation  to 
disease;  and  the  effects  of  simultaneous  iafecf  iocs 
with  multiple  agsats.     Jt  is  expected  that  this  study 
will   supply  information  pertinent  to  tin©  above  and 
will    indicate  in  proper  perspective  the  ssieroblologie 
essper  I  enee  of  young  eft  5  6  dren . 

Proposed  CciBaa^gfjBr^Jact; 

Routine  bacteriological   field  «#©rk  teraiftiateds  sta- 
tistical  analysis  ssnd   Indicated   laboratory  studies  of 
bacteria  Isolated  to  continue. 
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Calendar  Year  8958 

Part  Bs  Honors,  Awards,  and  Publications 

Pub Heat Ions  otfo«r  than  abstracts  from  this  projects 

Enroart,  f.W.,  Coie,  R.M.,  May,  E.L.,  and  loagley,  J.I 

Studies  on  Streptococcal  Hyaiiuronldaae  end  Ant8-> 
hyel  won  Idas©.  II.  The  localisation  o#  Sit»s  off 
Absorption  of   Streptoscal  Kyalurontdase  6®ro<uip  C) 
With  fluorescent  Ant i body „  Tfo®  jtowtrnal  of  Histo- 
chemistry end  Cytochemistry,  6: £3)  , Sol -1 73,  May, 
9958. 

Honors  and  Awards  relating  to  this  project: 
Nora© 


S«rSa8  No. 


8  „      8 
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IwdcviduesS  Project  Report 
Calendar  Year   8958 


fart  A 


Projaet  T&tfle;      invest  3  gat  Sons  otf  tass  Typ®"8?®^' 
to  Groyp  A  Sir eptocosje  i 


PrifDcSpal    investigators'    Ore  Fred  S.   Kasstor 
Other   fewest  6  gator;     Dr„  Roger  M.  Co8e 
Cooperating  Usn8t8s     Norae 


Mara  Years; 

Total;  1-2/3 

!Pro£-es*  Segals  6-8/3 

Ot^er;  8/3 


Project  Description; 

Objectives; 

To  iosprove  ereetfoods  or  prpduotioa  arid  detection  o#  Type- 
specific  antibody  to  Group  .A  Streptococci;  aad  to  deterfswe 
tine  relationship  fretweero  esu^-me-esstraeted  "M"  protein  essd 
that  material!  prepared  fey  ofrfter  methods  wtth  especial  refer- 
ence to  tiheir  respective  aiatigesii  8  cities. 


A  streptococcal  eel  8 --wall  esmx^iRe  (lysifl)  is  prepared  frcsH 
tfresihi  phage  legates  of  ©roup _C  streptococci.  TWs  l^lmi  8®  • 
used  to  hydro  l.yze  ©reap  A  str«ptcco€«i  csM  esafils  sirad  fhs 


Pert  B  Included  Yes  £7  Ho  /%/ 
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resulting  digest  5s  fractionated  by  means  of  ammonium  sulfate 
precipitation  and  ion  exchange-  column  chrostatogr&ph^i  The  MM" 
protein  prepared  by  these  methods  lis  compared,  with  respect 
to  antigenicity  in  rabbits,  with  "M"  protest  extracted  by 
conventional  means.  For  this  purpose  standard  mouse-protec- 
tion tests,  bactericidal!  properties,  and  precipitin  analyses 
are  used. 

Major  Findings; 

lysin  prepare   from  phage  lysate  will  separate  "M"  protein 
from  Group  A  ceB  1  wall  8s.  This"i&aterial  hes  been  found  to  b& 
highly  antigenic  in  rabbits,  although  the  nature  of  the 
aunt  5  bodies  produced  is  not  yet  of  ear. 

Significance  to  the  Program  of  the  institute: 

Antibody  to  "M"  protein  appears,  to  tee  necessary  for  type= 
specific  immunity  in  hwanSo  To  date  the  antigenicity  of 
previous' preparations  of  tiais  material  has  been  poor,,  Sollu= 
tlon  of  this  problem  .will  clarify  the  role  of  "M"  antibody 
in  type=speeifSc  immunity  and  make  streptosoeea I  immunization 
more  feasible. 

Proposed  Course  of  Projegt; 

Continuation  in  direction  indicated,, 


Serial  NQo_..RiA!)D  .71. 


8t  is  desirable  to  investigate  sefjse.of  vfte  e*svlros«en- 
taJ  ffesetcsrs  which  may  aftfeet  tranfcksctlca,  it.©.,  ((B)  used  i  a 
changes  C2J  presence  of'  estraceli  Jular  ONA  slims  layer  i» 
possible  recipients  C35  ©Haboratiori;  of  essfrafeefifiuler  QNaS© 
by  possible  recipients  H?  lysogenic  phage  l«?  da&or  stTa 

Attempts  will  be  made  to  transditise  some  of  the  "virulence" 
properties 'such  as  toxin  productions  and  coagutese  of  patho~ 
genie  strains  to  innocuous  staphylococci . 

tteiS£-£i!&£afl&: 

None  to  date.  Work  cm  this  st<«dw  was  Initiated  In  8 at© 
summer,  9958,  and  has  Involved  production  of  stable  mutuants „ 
finding  suitable  darker  raedlie  end  producing  and  quanti fating 
phage  lysates. 


Genetic  transfer  by  DfNA  and  phage  transduction  has  b<se« 
profitably  Investigated  In  several  bacteria  I'  genera  bat  not 
extensively  in  staphylococci.  Published  reports  In   «ork  of 
this  type  with  .-staph  probably  number  less  thaw  half  a  doien 
to  date.  Since  staphylococci  foam*   assumed  increasing  sfi$jor^ 
tanc®  la  respect  to  its  tr cub I ©some  transmissible  character- 
istics, its  ublquitd*is«ess  and  entibiofic  resistance, 
investigations  8©©d8ng  toward  elucidation  of  any  segment 
of  Its  basic  genetic  nature  wowld  b©  helpful. 

Proposed  Course  of .Project; 

.Continuation  in  direction  Indicated., 


PHS  -  NIH        Serial  No0  NIAID-72 

Individual  Project  Report   lo  Infectious  Diseases 
Calendar  Year  1°58     2D  Medical  Mycology 

3o  Bethesda5  Maryland 


Part  Ac 


Project  Title:  Ecology  of  Pathogenic  Fungi o 
Principal  Investigator:  Dr0  Chester  Wo  Emmons 
Other  Investigator:     MrG  Willard  Piggott 
Cooperating  Units:      None 


Man  Years  (calendar  year  1958) 
Total:  2 

Professional:        7/12 
Other:  1  5/12 


Project  Description: 

Objectives: 

To  discover  the  natural  habitats  of  pathogenic  fungi  and  the 
factors  which  determine  their  distribution  in  soilj  to  resolve  the 
confusion  existing  in  published  papers  regarding  the  etiology  of 
certain  "epidemics'1  of  mycosesj  to  seek  new  and  significant  ecolog- 
ical associations  of  pathogens o 

Methods  Employed: 

Search  of  environments  of  patients  with  mycoses;  collection  and 
processing  of  soil  samples  by  mouse  inoculation?  periodic  sampling 
of  soils  from  premises  known  to  be  contaminated  with  pathogenic  fun- 
gi j  study  of  microfloras  of  these  soils o 

Major  Findings: 

A  new  and  apparently  highly  significant  association  between 
Histoplasma  and  the  house  bat  at  one  home  with  one  fatal  and  several 


Part  B  included. 


Serial  No„  .NIAID-72 


clinical  cases  of  histoplasmosis  has  been  confirmed  by  observation  of 
similar  associations  at  two  other  sites o  We  continue  to  isolate  Crypto- 
coccus  with  regularity  from  buildings  (both  rural  and  urban)  which  shel- 
ter pigeons o 

Significance  to  the  Program  of  the  Institute; 

These  studies  have  elucidated  some  of  the  epidemiological  puzzles 
associated  with  mycoses «  The  almost  constant  association  of  virulent 
strains  of  Cryptococcus  with  pigeons  has  important  public  health  impli- 
cations o 

Proposed  Course  of  Project: 

These  studies  hold  great  further  promise  and  will  be  continued,. 


PHS  -  NIH  Serial  Noe  MIA3 

Individual  Project  Report 
Calendar  Year  1958 


Part  B:  Honors,  Awards,  and  Publications, 


Publications  other  than  abstracts  from  this  project: 

Emmons,  C«  W.  Association  of  bats  with  histoplasmosis 0     Public 
Health  ReptSo  (UoSj,  73:590-595,  July  1958° 

Emmons,  C.  Wo  The  organism,  Histoplasma  capsulatum0  Proc0  of 
Histoplasmosis  Seminar,  The  Jewish  Hospital  Association,  Cincinnati s 
Ohio,  pp  2-7,  Febc  11,  1958o 

Emmons,  Co  W«  Fungus  nuclei  in  the  diagnosis  of  raycoseSo 
Mycologia0  (in  press) 0 

Emmons,  Co  Wo  Environmental  sources  of  infections  in  the  mycoses 0 
Proco  VT  Into  Congo  on  Trop0  Medo  and  MalariaQ  (In  press) o 

Emmons,  Co  Wo  Saprophytic  reservoirs  of  Histoplasma0  Histoplas- 
mosiso  Chapter  in  book  (in  press),  edited  by  Ho  Co  Sweaney)o 

Emmons,  Co  Wo  Medical  Mycology o  Otolaryngo,  Volo  I¥o  rf»  Fo  Prior 
Company,  Inc0,  Hagerstown,  Marylando  (In  press )o 

Louria,  Do  Bo,  Mitchell,  Wo  and  Emmons,  Co  Wo  The  influence  of  the 
time  of  animal  sacrifice  and  the  volume  used  for  direct  culture  on  the 
isolation  of  pathogenic  fungio  Jo  Labo  &  Clin0  Medo  (in  press)o 

Emmons s  Co  Wo  Revision  of  mycology  sections  of  "Control  of  Communi- 
cable Diseases  in  Man";,  AoPoHoAo  Handbook*  (in  press)© 


Honors  and  Awards  relating  to  this  projects 

President-Elect  of  the  Mycological  Society  of  America*, 
Appointed  Rapporteur  for  the  arrangement  of  the  Medical  Mycology  Pro= 
gram  of  the  International  Botanical  Society,  Montreal,  Canada,  1959o 
Member,  Bacteriology  and  Mycology  Study  Section,  NIAIDo 
Corresponding  Member,  Soc0  Beige  Medo  Trop0 
Member  of  Advisory  Council,  American  Type  Culture  Collectiono 


Serial  No0     NIAID-72 

Part  B  (continued) o 

Editorial  Boards     Journal  of  Bacteriology 
Mycologia 

Professorial  Lecturer,  Go  Wo  Hospital  School  of  Medicine o 

Vice-President,  International  Society  for  Hunan  and  Animal  Mycology 0 


YAS  -  Hffl  Serial  No,     NI&i:3>73 

Individual  Project  Report  1Q     Infectious  Diseases 

Calendar  Year  19i?8  2«    Medical  Mycology 

3o     Bethesda,  Maryland 


Part  A< 


Project  Title:  Chemotherapy  of  experimental  mycoses. 

Principal  Investigator:   Dr»  Chester  #«  Emmons 

Other  Investigator:      None 

Cooperating  Unitsr  Cooperation  with  £TD,NIAID  (Dr<,  Prescottj  Serial 
#67),  in  preparation  of  chemicals,  and  with(Dr0  Treger,  LCI,NIAID, 
Serial  #23 (c)),  in  clinical  trials* 


Man  Years  (calendar  year  195c1): 
Total:  2 

Professional:         5/12 
Other:  1  7/12 


Project  Description: 


Objectives: 

To  test  promising  drugs  and  antibiotics  for  toxicity  and  for 
in  vivo  activity  in  control  of  experimental  mycosesQ 

Methods  Employed: 

Histoplasraa,  Coecidioides,  Blastomyces  and  Gryptococcus  are  used 
as  test  organisms 4  Standardized  infections  are  produced  in  mice  by 
intravenous  injection  of  measured  inoculaj  treatment  by  varied  routes 
is  begun  after  1  or  more  days,  Effectiveness  of  drug  is  measured  by 
extension  of  survival  time  of  -teeated  mice  compared  with  untreated., 
and  by  culture  of  appropriate  organs o 


Parfc  8  trrcto'totU 
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Major  Findings: 


One  new  antibiotic  has  been  found  effective  and  low  in  toxicity  in 
mice<>  Other  antibiotics  and  chemicals  under  test  show  promise  sufficient 
to  warrant  further  tests*, 

Significance  to  the  Program  of  the  Institute i 

An  antimycotic  drug  or  antibiotic  is  needed  for  clinical  useo 

Proposed  Course  of  Project? 

No  drugs  or  antibiotics  presently  available  are  entirely  satisfactory 
for  clinical  use  and  promising  new  drugs  or  antibiotics  therefore  will  be 
tested  in  the  future  as  they  become  available o 


PHS  »  NIH  Serial  No.,  NIAID* -7n 


Individual  Project  Report     1E  Infectious  Diseases- 
Calendar  Year  1958        2,  Medical  Mycology 

3«  Bethesda,  Maryland 


Part  A? 


Ao  Project  Title:  Biochemistry  and  Physiology  of  Pathogenic  Fungi, 
(In  vitro  studies  of  the  action  of  Amphotericin  B  on  pathogenic 
fungi). 


Principal  Investigator:   Dr»  George  Wo  Lones 
Other  Investigators:     None 
Cooperating  Units:       Jfone 


Man  Years  (calendar  year  1958); 
Total:  1  fe/12 

Professional:      8/12 
Other?  8/12 


Project  Description: 


Objectives! 

To  investigate  the  quantitative  relationships  of  this  antifungal 
drug  with  respect  to  fungicidal  and  fungistatic  action;  to  study  cer- 
tain physical  and  chemical  factors  influencing  this  actionj  to  study 
the  effects  of  this  drug  on  certain  metabolic  activities  of  fungi j 
to  study  the  emergence  of  strains  resistant  to  this  drugj  and  ulti- 
mately to  understand  the  mechanism  of  action  of  this  member  of  a 
group  of  related  antifungal  antibiotic So 

Methods  Employed: 

Candida  albicans  is  used  as  the  test  organism*.  The  relationship 
of  drug  concentration  to  death  rates,,  growth  inhibition*  respiration,, 
and  fermentation  is  studied  by  standard  methods*.  Antibiotic  sensitiv 
ities  are  determined  in  liquid  culture  photometricallyc  The  effects 


Part  B  not  includedc 


~2~  Serial  N60  KIAID-74 


of  metabolites  and  related  substance  on  drug  sensitivity  are  deter- 
mined o 

Major  Findings; 

Cysteine  and  several  sterols  possess  the  ability  to  reduce  the 
activity  of  Amphotericin  Bo  The  tolerance  for  Amphotericin  B  of  all 
twelve  strains  of  Candida  albicans  studied  has  been  increased  by  pro- 
longed growth  in  the  presence  of  the  drugo  While  most  changes  were 
small,  three  strains  increased  tenfold  or  greater.,  and  one  strain 
29-foldo  Several  of  the  strains  were  found  to  be  somewhat  altered 
also  in  morphology,  groirth  rate,  and  virulence  for  mice© 

Significance  to  the  Program  of  the  Institute} 

Amphotericin  B  is  an  antifungal  antibiotic  receiving  considera- 
ble attention  from  clinicians  for  the  treaianent  of  mycoseSo  Knowl- 
edge of  its  properties,  mode  of  action,  and  the  emergence  of  strains 
resistant  to  it  are  of  importance  in  the  treatment  of  this  increas= 
ingly  significant  group  of  diseases* 

Proposed  Course; 

It  is  planned  to  continue  these  studies e  The  study  of  the  quan- 
titative relationships  of  the  antagonism  of  Amphotericin  B  by  cys- 
teine and  the  sterols  will  be  elaborated,.  The  resistant  variants  of 
Go  albicans  will  be  used  to  study  further  the  mechanism  of  action  of 
this 
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Part  Ac 


Bo  Project  Title:  Studies  on  the  physiology  of  Coccidioides  immitiso 

Principal  Investigator:     Dr<>  George  Wo  Lones 

Other  Investigator:     None 

Cooperating  Units:      None 

Man  Years  (calendar  year  1959): 
Total:  8A2 

Professional:      1|/12 
Other:  U/12 

Project  Description: 

Objectives: 

The  biochemistry  and  metabolism  of  this  dimorphic  pathogen  have 
been  little  studiedo  It  is  the  purpose  of  this  project  to  obtain 
information  on  the  metabolic  characteristics  of  this  organism.;  partic- 
ularly in  its  parasitic  formo 

Methods  Employed t 

Shake  culture  techniques  are  employed  to  produce  the  parasitic 
phase-  of  C»  immitis  in  siseable  quantities  for  examination  by  standard 
chemical  and  biochemical  techniquesc 

Major  Finding s : 

The  culture  method  of  Converse  has  been  adapted  for  the  growth  of 
a  strain  of  Co  Immitis  in  large  quantities  and  essentially  free  of  the 
mycelial  phase.,  This  culture  has  been  carried  through  1|G  successive 
transfers  with  no  apparent  deterioration^  Cells  produced  in  this 
manner  have  been  found  suitable  for  the  study  of  factors  influencing 

Part  B  not  includsdc 


Serial 


respiration  Although  thia  fungus  does  not  grow  anaerobicallys 
ha3  been  found  capable  of  carrying  out  an  alcoholic  fermentai 

of  glucose o 

Significance  to  the  Program  of  the  Institute s 

Progressive  coccidioidomycosis  is  a  disease  with  a  high  mortal  ■ 
ity«>  A  better  knowledge  of  the  causative  agent  may  favorably  influx 
ance  our  diagnosis.,  prevention  and  treatment  of  the  infection0 

^£2J?°  seiL£?  u£s£ : 

Successful  cultivation  of  the  parasitic  form  of  Go  Irani  tis  makes 
available  adequate  quantities  for  metabolic  and  chemical  studies r 
Extracellular..  capsule-like  structures  are  being  examined .>  Factors 
influencing  aerobic  and  anaerobic  metabolism  mil  be  investigate 
and  the  parasitic  and  mycelial  forms  mil  be  characterized  metab 
ly0 
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Ao  Project  Title:  Immunity  Studies  with  Pathogenic  Fungi. 
Principal  Investigator:  Dr*  Ho  F»  Hasenclever 
Other  Investigators:     None 
Cooperating  Units:      None 


Kan  Years  (calendar  year  1958): 
Total?  10/12 

Professional}       5/12 
Other:  $f\l 


Project  Description: 


Objectives: 

To  elucidate  fundamental  principles  involved  in  development  of 
acquired  resistance  to  experimental  sporotrichosis  in  laboratory 
animals j  using  this  disease  as  an  example  of  one  type  of  nycoses» 

Methods  Employed: 

Immunisation  procedures  include  the  use  of  several  vaccines  pre- 
pared in  various  ways  and  injected  according  to  a  predetermined  sched 
uleo  Animals  are  subsequently  challenged  with  logarithmic  dilutions 
of  a  known  number  of  virulent  yeast  cells o 

Major  Findings? 

Some  protection  against  death  in  the  "immunized"  animals  has  been 
observed,  however 3  "protected  animals"  are  infectedo 


Part  B  not  includedo 
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Significance  to  the  Pro-am  of  the  Institute: 

These  studies  are  contributing  basic  information  about  the  immun- 
ology of  mycoses o 

Proposed  Course: 

The  studies  with  sporotrichosis  will  be  terminated  after  a  few 
more  experiments,  and  similar  investigations  will  be  undertaken  using 
other  mycoses  as  raodelso 
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2e     Medical  Mycology 
3o     Bethesda,  Maryland 


Part  A< 


Co  Project  Title*  Antigenic  Studies  on  leasts 


Principal  Investigator:  Dr„  H.  F.  Hasenclever 


Other  Investigators:    None 


Cooperating  Units: 


None 


Man  Years  (calendar  year  1958) s 
Total:  6/12 

Professional:  3A2 

Other:  3/12 


Project  Description: 


Objectives: 

To  try  to  learn  more  about  the  antigenic  relationships  existing 
among  some  of  the  provisional  pathogens 0 

Methods  Employed: 

Rabbits  are  immunised  with  yeast  cell  suspensions,  the  immune 
serum  collected,  and  adsorption  procedures  are  followed*     Thris  far9 
tube  agglutinations  have  been  utilized  in  the  antigenic  analysis.. 

Major  Findings: 

The  studies  are  still  in  the  initial  stageSo 

Significance  to  the  Program  of  the  Institute: 

These  studies  should  lecd  to  fundamental  information  about 
specific  antigens  of  fungi  with  the  practical  application  of  an  im- 
proved and  rapid  method  of  identifying  yeast  isolateso 


Part  B  not  included,, 
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Proposed  Course; 

The  studies  will  be  continued. 
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Bo  Project  Title:  Virulence  and  pathogenic  studies  with  yeasts. 

Principal  Investigator:  Drs  H»  Fo  Hasenclever 

Other  Investigators:  None 

Cooperating  Units:  None 


Man  Years  (calendar  year  1958); 
Total:  8/12 

Professional:     U/12 
Other:  h/12 


Project  Description: 


Objectives: 

To  gain  more  fundamental  knowledge  with  regard  to  the  disease 
producing  characteristics  of  Candida  albicans  and  Cryotococcus 
neoformanso 

Methods  Employed: 

Comparative  virulence  studies  of  strains  of  C.~  albicans  rep- 
resenting extreme  ranges  of  variation  in  mice  and^rabbits  have 
been  made  by  the  intravenous  inoculation  of  known  number  of  cells,. 

Experiments  with  Co  neoformans  have  been,  designed  to  follow 
the  course  of  progressive  disease  by  determining  by  plating  tech*> 
niques  the  number  of  yeast  cells  in  various  organs  from  soon  after 
inoculation  until  death  of  the  experimental  animals 0 


Part  B  not  included. 


Hajor  Finding at 

Studies  vrith  C,  albicans  have  revealed  crea'k  difference 
virulence  and  have~indieated  that  the  mcmse  is  at  least  as 
ceptible  to  candidiasis  as  the  rabtaito 

Investigation  with  cryptococcosis  is  still  in  the  tail 
stages o 

Significance  to  the  Program  of  the  Institute s 

These  studies  are  contributing  basic  information  about 
variations  in  strain  virulence,  the  host  relationship  .to  itrv 
diseases.;  and  the  interplay  of  these  factors* 

Proposed  Course; 

The  studies  will  be  continued,, 
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Part  A. 


Project  Title:  Epidemiological  Studies  of  Newly  Developed  Vaccines 

Principal  Investigators  Dr.  Joseph  A0  Bell 

Other  Investigators:  Dr.  Albert  Z„  Kapikian,  Dr.  Thomas  F.„  Reichelderfer, 
Dr.  John  So  Craighead 

Cooperating  Units:  Assistance  from  Virus  and  Rickettsia].  Section,  LID, 
District  of  Columbia  Welfare  Department,  and 
United  States  Navy  Medical  Research  Unit  Mo„  k 

Man  Years  (calendar  year  19£8): 
Total:  5  Man  Years 
Professional:  2  Man  Years 
Other:  3  Man  Years 

Project  Description:  ' 

A.  Basic  Objectives 

(1)  The  overall  objective  is  to  develop  new  vaccines  which  will 
have  practical  value  for  preventing  common  acute  infectious 
diseases.  This  broad  objective  is  in  part  covered  by  other 
projects  (#80  and  #81)  viz„,  those  concerned  with  finding 
new  etiologic  agents  of  disease  and  those  concerned  with 
evaluating  the  importance  of  such  diseases.  This  project 
in  particular  is  concerned  with  studying  vaccine  induced 
antibody  responses,  reactions,  and  protection  against 
clinical  disease s0  Inactivated  influenza,  adenovirus, 
measles,  Coxsackie  B  virus  and  Ifemadsorption  virus  vaccines 
are  being  studied a  Considerable  effort  is  being  expended 
to  develop  for  future  study  multipolyvalent  vaccines  con- 
taining some  10=>25  different  virus  types  known  or  suspected 
to  be  etiologic  agents  of  respiratory  diseases. 

(2)  Patient  material 

(a)  Mentally  defective  children  2  to  10  years  of  age  at 
Laurel,  Maryland,  under  domiciliary  care  of  District  of 
Columbia  Welfare  Department* 

(b)  Homeless,  but  otherwise  normal  children  at  Junior  Village, 
Washington,  D„  Co  (See  Project  #8l) 

(c)  2=10  year  old  children  at  Children9 s  Convalescent  Home, 
Washington,  Da  C. 

(d)  Naval  recruits  at  Great  Lakes  Naval  Training  Center 
acluded 

I (e)  Reformatory  volunteers  and  Community  populations  as  indicate 


Serial  No.   HIAID  19 


(3)  Methods 

New  vaccine  products  are  thoroughly  tested  in  the  laboratory 
for  safety*  purity,  and  potency,  then  are  usually  given  to 
laboratory  workers  and  a  few  children  to  confirm  freedom  from 
reactions  and  adequacy  of  antibody  response .  As  indicated 
they  are  then  used  on  a  broader  scale  in  suitable  popxLations 
to  determine  protective  value  against  naturally  occurring 


(a)  Asian  influenza  virus  vaccine  was  used  in  controlled 
studies  in  volunteers  and  in  children  <  10  years  of 

age  at  Laurel,  Maryland,  and  at  the  Children' s  Convalescent 
Home  and  in  <  3  year  olds  in  the  Junior  Village  Nursery 
group. 

Vaccine  responses  were  measured  serologically.  Influenza 
was  recognised  clinically  by  virus  isolation  and  by  sero~ 
logic  methods.  One  and  two  vaccine  doses  were  used. 

(b)  Measles  vaccine s  three  polyvalent  adenovirus  vaccines.* 
and  a  polyvalent  Goxsackie  B  virus  vaccine  were  used  in 
children  at  Laurel ,and  antibody  responses  to  one  and  two 
doses  are  being  studied*, 

(c)  Two  polyvalent  adenovirus  vaccines,  one  polyvalent  Cox- 
sackie  B  vaccine  and  a  measles  vaccine  are  being  used  in 
controlled  studies  at  Junior  Village  in  an  effort  to 
ascertain  their  effectiveness  in  protection  against 
infection  and  clinical  disease.  (See  project  #81) 

(d)  A  polyvalent  adenovirus  vaccine,  a  polyvalent  Influensa 
vaccine  containing  no  Asian  strain  and  a  monovalent  Asian 
strain  influenza  vaccine  together  with  placebo  controls 
were  used  in  Naval  recruits  at  the  Great  Lakes  Naval 
Training  Center  to  evaluate  their  effectiveness  in  pro~ 
taction  against  clinical  disease. 


Major  Findings? 


The  inactivated  Coxsacki©  B  vaccine,  measles  vaccine^  atieno» 
virus  vaccine  and  influensa  vaccine  produced  no  untoward 
reactions  of  consequence  and  all  appear  to  induce  substantial 
antibody  response.  Two  doses  of  influenza  vaccine  induced  a 
far  better  antibody  response  in  children  than  a  single  dose 
and  gave  excellent  protection  against  clinical  influenza 
during  a  laboratory  confirmed  outbreak.  In  adult  naval 
recruits,  a  single  dose  of  monovalent  Asian  strain  influenza 
vaccine  gave  excellent  clinical  protection  against  epidemic 
Asian  influenza.  The  polyvalent  influenza  vaccine  containing 
no  Asian  strain  virus  also  gave  clinical  protection  against 
epidemic  Asian  influenza  but  the  small  amount  of  protection 
indicated  that  effective  Influensa  vaccine  prophylaxis 
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requires  vaccines  containing  viius  atrains  antigenic&lly 
similar  to  the  epidemic  strain.  The  adenovirus  vaccine 
used  routinely  in  Naval  recruits  continued  to  give  sub- 
stantial protection  against  ARD  of  recruits. 

Significance  to  Program  of  the  Institute; 

It  is  significant  that  the  Laboratory  of  Infectious  Diseases  first 
discovered  the  family  of  adenoviruses,  first  classified  them,  first 
established,  beyond  reasonable  doubt,  their  etiologic  role  in  disease, 
first  prepared  a  vaccine  and  established  its  effectiveness  and  first 
demonstrated  that  a  reproducible  commercially  prepared  product  would 
give  substantial  protection  against  acute  respiratory  disease  and 
viral  pneumonia  so  prevalent  in  recruits.  It  also  first  demonstrated 
effectiveness  of  Asian  influenza  vaccines.  All  of  these  findings 
have  been  confirmed  by  continued  studies  in  this  Laboratory  and  by 
extensive  studies  of  other  investigations  in  the  field. 

Proposed  Course  of  Projects 

It  is  planned  to  pursue  this  project  in  the  manner  described  as 
altered  by  continually  changing  conditions  as  long  as  there  is  con^ 
tinued  promise  of  developing  effective  prophylactic  vaccines  which 
are  simple  of  administration  and  worthwhile  for  general  use  in  pre« 
venting  acute  infectious  illnesses  <=«  particularly,  those  so  cession 
in  childhood. 
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Part  Bs   Honors,  Awards,  and  Publication 

Publications: 

Gundelfinger,  B.F.,  Hantover,  M.J.,  Bali,  J;A<,,  Loosli,  C«Q0>   Rows,  W.P, 

"Evaluation  of  a  Trivalent  Adenovirus  Vaccine  for  Prevention  of 
Acute  Respiratory  Disease  in  Naval  Recruits" 

Airseri  J,  ifcrg.,  Vol.  £&»   Pag®  156-168  (Sept.  1958,  No.  2) 


-  B.F.,  Stills,  W.T.,  and  Bell,  J.A* 

"Effectiveness  of  Influenza  Vaccines  During  an  Asian  Influsnss 
Epideadc" 

New  Bag,  J.  of  Msd0,  Vol.  259,  No.  21,  pp.  1005«1009 


Honors :  None 


Awards:  Hone 


KOo  JjlAlP, ...... 80^ 

io  Infections  Diseases 
PHS-NIH  2,  Epidemiology 

Individual  Project  Report         3o  Bethesda,  Maryland 
Calendar  Year  1958 


Part  A. 


Project  Title:  Epidemiological  Investigations  of  Acute  Infectious 
Diseases 


Principal  Investigator:  Dr.  Joseph  A „  Bell 


Other  Investigators:  Dr»  Albert  Z»  Kapikian,  Dr<>  Loon  Rosen, 

Dr0  Thoiaae  E<,  Reichelderfer,  Dr=  John  E.  Craighead 

Cooperating  Units:  Virus  and  Rickettsial  Section  LID*  (Dr„  Chanock 
Dr.  Roue,  Dra  Biebner)  and  Lobund  Institute  of 
Notre  Dame  University  (Dr.  Thomas  Go  Ward) 

Man  Year  (Calendar  Year  1°£8): 
Total:  ?  Man  Years 
Professional:  3  Man  Years 
Other:  k  Man  Years 


Project  Description: 

A0  Basic  Objectives 

(1)  To  study  acute  infectious  illnesses  as  they  occur  in  the 
hospitals,  schools,  institutions,  and  in  the  ccmrn.unity=at- 


(2)  To  recognise  apparent  clinical  and  epidemiologic  entities, 
and  to  collect  appropriate  specimens  for  laboratory  studies 
in  an  effort  to  discover  new  etiologic  agents  of  disease j 

(3)  To  study  epidemiologic  characteristics  of  such  diseases j 

(ij)  To  evaluate  their  importance  to  the  general  public  health 
and  the  need  for  research  efforts  toward  their  control,, 

Methods  and  patient  material: 

In  general,  appropriate  specimens,  (throat  swabs,  anal  swabs, 
etco  including  acute  and  convalescent  blood  specimens)  are 
collected  from  persons  with  illness  and  their  associates  together 
with  clinical  and  epidemiologic  data  from  the  following  patient 
material : 

(a)  Children  two  months  to  four  years  of  age  admitted  as  in<= 
or  out-patients  to  D0C0  General  Hospital  and  other  hospitals 
with  and  without  (controls)  acute  infectious  illnesses,* 


B.  included 


J 
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Methods  and  patient  material; (Cont.) 

(b)  College  students  admitted  as  ixi~  or  out-patients  at  the 
University  of  Maryland  infirmary  with  and  without  acute 
infectious  illness. 

(e)  111  persons  and  their  associates,  particularly  family 
contacts  experiencing  an  outbreak  of  acute  illness  in 
general  population  of  Montgoinery  and  neighboring  counties* 

(d)  Household  and  other  contacts  of  patients  in  the  Clinical 

Center  having  selected  acute  illness. 

(e)  Children  in  an  institution  for  handicapped  at  Gainesville. 
Florida,  where  a  severe  outbreak  of  a  herpes  airaplex-llke 
disease  occurred. 

(f)  Children  3-15  years,  of  age  in  D.C.  Welfare  institutions  at 
Laurel j,  Maryland,  and  at  Junior  Village,  Washington,  D.C 

(g) ■■■■Healthy  inmates  at  the  Patujcent,  Maryland,  penal  institution 
who  volunteered  to  receive  infectious  inoculations  of  two 
new  viruses. 


(i)  3wo  new  viruses,  the  Hemadsorption  (HA.)  1  and  2.  viruses  were 

isolated  from  7  of  the  155  children  with  acute  infectious  disease 
and  none  frosa  the  105  controls  in  the  B.,  0.  Genera].  Hospital  study. 
Adenoviruses  were  isolated  from  6  of  the  11  patients  and  frosi  3 
of  the  controls.  Influertsa,  Long  and  Croup  A8.<3oeiated  (CA)  viruses 
were  not  isolated.  Serology  of  ill  children  showed  a;>  infold  rise 
to  HA  1  and  2  in  U2$,  to  adenoviruses  in  17$,  to  Asian'influensja 
in  12$*  "  One  patient  had  a  rise  to  Long  virus  and  none  to  CA  virus. 
Since  only  1  of  13  controls  shewed  serologic  evidence  of  infection 
('HA  1)  with  a  known  agent  whereas  61%   of  acutely  ill  patients  showed 
antibody  response  to  known  agents,  there  is  evidence  that  lcriowa 
viral  agents  account  for  a  significantly  large  proportion  of 
illnesses  bringing  children  to  tee  hospital.  On  the  other  handj, 
a  significant  proportion  of  acute  infectious  diseases  rensains  of 
unknown  etiology  requiring  further  study.  In  the  small  nussbers 
involved,  no  characteristic  clinical  syndroms®  could,  be  shown  to 
be  significantly  associated  with  a  specific  infectious 'agent, 
—••but  rather  each  of  the  viruses  was"  associated  with  the  broad 
clinical  spectruas  of  acute  undifferentiated  respiratory  disease 
of  "c&lMhaosU  ,4 

(2)  Household  contacts  and  other  associates  ■  of  persons  admitted  to 

the  Clinical  Center  with  aseptic  meningitis  caused  by  ECHO  9  virus 
were  studied  and  a  very  high  proportion  were  found  to  have  evidence 
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of  infection  as  indicated  by  illness  or  ECHO  9  viraa  Isolation* 
This  confirmed  -the  known  rapid  intrafamlllal  spread  of  this 
infection  aad  again  demonstrated  that  infection  may  produce  no, 
mild,  or  sever©  clinical  manifestations.. 

(3)  The  study  of  the  herpes  ( simplea:):«lik©  outbreak  among  handicapped 
children  of  the  Gainesville,,  Florida,  institution  is  still  in 
progress*  More  "than  50$  of  some  200  patients  in  two  cottages 
developed  a  herpes-like  illness  of  a  severe  nature  with  more  than 
10  deaths  occurring.  Herpes  simplex  virus  has  been  isolated  from 
two  of  the  three  patients  having  vesicular  lesions  at  the  tin©  of 
collection  of  specimens. 

(k)    Volunteers  of  the  Patusent  Institution  ware  challenged  with  HA  2 
virus  and  a  clinical  syndrom©  resembling  the  common  cold  'was 
produced*  Later,  another  group  of  volunteers  was  challenged 
with  Ha  1  virus  and  again  a  clinical  syndrome  resembling  the 
corsaaon  cold  followed,  however,  several  controls  also  developed 
a  common  cold-like  illness  (but  without  the  concomitant  AB  rise 
to  Ha  1  virus).  Further  studies  are  contemplated, 

(5)  The  study  of  Asian  influenza  outbreaks  among  children  of  the 

D„  Co  Welfare  Institutions  showed  that  the  epidemics  which  occurred 
in  October  spread  slowly  throughout  both  institutions*  whereas 
the  February,  195$$   outbreak  spread  vary  rapidly  throughout  all 
cottages.  This  may  reflect  seasonal  influences.  The  few  children 
who  were  present  throughout  both  outbreaks  were  substantially  Ik- 
hskj©  to  attack  during  the  second  catbreake 


This  project  complements  studies  of  many  laboratory  md  clinical  units 
of  the  Institute  along  lines  of  EBitaal  clinical,  epidemiological  and 
laboratory  interest*  Epidemiological  investigations  are  essential 
to  establish  which  microbial  agents  are  the  cause  ,of  acute  .illness,  to 
define  nature  of  the  illness,  and  to  direct  research  to  find  methods 
for  their  control. 


It  is  planned  to  continue  the  project,  however,  study  methods  will  be 
altered  from  time  to  time  so  that  efforts  are  directed  along  the  raost 
promising  linss  of  approach  to  attain  the  ultimate  objectives. 
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Part  B«  Honors,  Awards,  and  Publications 


Publications: 

Chanock,  RoM»,  Parrott,  R0E.,  Cook,  K.,  Andrews.,  B.E,,  Bell,  J.A., 
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PHS-NIH  2.  Epidemiology 

Individual  Project  Report  3.  Bathe  scLa*  Maryland 

Calendar  Year"  3.958 


Part  A* 


Project  Title:  Epidemiologic  Studies  of  Microbiologic  Experience  in 
a  Nursery  Population 

Principal  Investigators  Dr„  Joseph  A.  Bell 

Other  Investigators:  Dra  Francis  M,  M'astrofca,  Dr.  Leon  Rosen 

Cooperating  Units:  Virus  and  Rickettsial  Section,  LID,  (Dr.  Rove, 
Dr6  Cbanock,  Dr<.  Kuebner) 

Medical  and  Physiological  Bacterial  Section,  LID 
(Br*  Cole),  Naval  Medical  Research  Institute,  (Dr»  PI eye 

Man  Years  (calendar  year  195$) : 
Total:  10  Man  Years 
Professional:  h  Man  Years 
Other:  6  Man  Years 

Project  Description: 

A,  Basic  Objectives 

This  is  a  long  tens,  very  intensive,  and  fundamental  study  of  the 
illness  and  microbial  experiences  of  nursery  children  at  Junior 
Village,  a  District  of  Coumbla  Welfare  Institution.  The  basic 
objective  is  to  delineate  the  jaaltitude  of  host-paraaite«diEeas©- 
relationshlps  as  they  occur  naturally  in  this  group  and  a®  they  can 
be  altered  by  chemo  prophylaxis  and  new  vaccines.  One  of  the  chief 
interim  objectives  is  the  development  of  epidemiologic,  clinical 
and  laboratory  tools  and  methods  for  delineating  the  above.  A  con* 
cerfced  effort  is  being  made  to  find  new  microbiologic  agents  which 
cause  disease,  methods  of  identification  of  these  agents,  modes  of 
spread  and  methods  for  prevention  and  treatment  of  acute  illnesses, 
particularly  respiratory  illnesses.  The  study  is  designed  to  shed 
light  on  the  nature  and  scope  of  studies  which  should  ha  pursued  in 
further  search  for  methods  of  control  of  acute  infectious  diseases 
particularly,  the  large  mass  of  acute  respiratory  diseases  including 
the  common  cold..  . 

Methods  employed  arid  patientjaatgrial: 

The  study  population  is  locat«d  in  Southwest  Washington,  D»C  Th© 
mean  daily  population  varies  from  SO  to  70  whit©  and  negro  children 
six  to  3$  months  of  age  who  are  in  residence  in  Eisenhower  Cottage 
for  domiciliary  care0  The  mean  duration  of  residence  is  approximately. 


Part  B  included    Yes 


; 


Bo0   NIAli 

.-,  2  - 

Methods  employed  and  patient  material  (Cont .) 

16  weeks o  Children  with  Illnesses  are  studied  either  in  thair 
domicile  or  the  infirmary  at  Junior  Village,  or  the  Clinical  Center 
at  NoIcIL,  or  at  the  D„  Co  General  Hospital,  depending  upon  the 
severity  of  illnesses  and  study  interests  Random  samples  of  study 
children  are  given  penicillin  prophylaxis,  other  samples  receive 
various  vaccine  products*  e0go,  adenovirus  vaccine,  influenza  vac- 
cine?  measles  vaccine^,  Coxsackie  vaccine  and  other  new  and  promising 
products  c, 

A  full -time  pediatrician,  three  nurses,  and  four  nurses'  assistants 
maintain  constant  medical  surveillance  of  the  children,  record  reetal 
temperatures  twice  every  day,  collect  specimens  for  laboratory  study 
and  prepare  clinical  records  on  each  of  the  50  to  70  children  every 
day,  regardless  of  whether  or  aot  they  are  ill*  Selected  patients 
are  sent  to  the  Clinical  Center  for  more  Intensive  clinical  obser- 
vation,, Beth  throat  and  anal  specimens  for  virus  and  bacteriological 
study  are  collected  on  admission,  on  discharge,  and  once  weekly  from 
every  child,  with  additional  specimens  at  time  of  illness  and  when 
otherwise  Indicated.,  Blood  specimens  are  collected  on  admission:, 
on  discharge,  six  weeks  after  admission,  every  three  months  during 
residence,  and  under  special  circumstances 0 

Approximately  it, 000  specimens  per  month  are  collected  and  studied 
In  the  five  cooperating  laboratoriesD  The  following  laboratory 
units  do  both  routine  and  special  studies:  Bacteriologic  studies, 
of  the  oral  pharynx  are  carried  out  by  Dr„  Cole's  unlt|  enteric  bac- 
teriology studies  are  conducted  by  Commander  Floyd  of  the  Naval  Medlcai 
Research  Center  who  works  in  collaboration  with  Dr0  Edwards  of  CDC, 
Atlanta,  Georgia,  who  assists  with  identification  of  enteri©  pathologi: 
coll;  virological  study  of  throat  and  anal  specimens  for  adenovirus 
and  the  Polio,  Echo,  Coxsackie  group  are  carried  out  by  Dr0  Rosen  in 
the  epidemiological  laboratory  unito  Special  vlrological.  studies 
are  being  conducted  by  many  groups*  e»g0J  Dr0  Chanock5  Dr,-  Roue-. 
and  others o 

Major  Findings; 

By  serologic  testing  of  bloods  collected  less  than  one  week  after 
first  admission,  it  is  evident  that  children  in  the  general  popu- 
lation groups  of  this  area  ax®  commonly  infected  with  adenovirus 
types  1,  2,  3,  and  $,  at  a  very  young  age0  For  example,  bj  one 
year  of  age,  1%   to  2$%  have  been  infected  with  types  3  and  5*>  s*k* 
1*0^  to  50$  infected  with  types  1  and  2  adenovirus  prior  to  admlssiono 
By  three  to  five  years  of  age,  some  k®%  have  been  infected  with 
"types  3  and  $s   and  6056  to  80$  with  types  1  and  2C  After  admission 
to  Junior  Village,  and  during  their  short  period  of  stay,  the  a 
age  of  some  $6  weeks6  observations  indicated  that  30$  ot  tbs 
children  had  an  onset  of  illnsss  characterized  by  temperatures  of 
100o6eFo  or  greater  every  week  and  an  average  of  1}%  per  week  have 
onset  of  illmso  with  fever  &  101 « 6°  F. 


Adenovirus  types  1,  29   35  and  5,  are  commonly  prevalent  in  spite 
of  prior  immunity  status  and  types  6,  9>  10,  3.3^  and  16,  have  also 
been  recovered*,  Recurrent  outbreaks  of  types  2  and  3  polio  virus 
infections  have  occurred  with  very  high  incidence  and  no  paralytic 
cases.  All  children  are  routinely  vaccinated.  Outbreaks  of 
Coxsackie  B  virus  have  been  extensive  and  routine  testa  for 
Coxsackie  A  are  not  complete.  Echo  viruses  have  been  extremely 
prevalent,  particularly  types  7,  8,  11,  12*  and  lh,   and  newly 
discovered  JV  1  virus  (Echo  20). 

It  is  astounding  that  an  average  of  some  UOJS  of  the  children  have 
a  polio,  Echo,  or  Coxsackie  virus  isolation  each  week.  Many  tissue 
culture  cytop&thie  agents  have  been  found  which  are  not  yet  classified 

and  some  of  these  appear  to  be  newly  discovered  viruses.  Never 
before  has  such  an  intensive  study  been  conducted  on  the  microbial 
and  illness  experience  of  young  children  and  the  study  presents 
heretofore  nonexistent  opportunities  for  observing  fundamental 

principles  of  epidemiology,,  The  host«parasite°dlsease»relationship3 
in  this  study  group  having  such  a  high  prevalence  of  illness  and 
viruses  is  fosing  analysed.  In  addition,  streptococcals  shigella* 
and  hemophilus  infections  are  prevalent  from  time  to  time, 

'fffem.  prelisstinary  analyses,  it  is  evident  that  in  more  than  3^000  vi 
isolations  from  some  IjSOO  children.,  only  a  comparatively  few  are 
obviously  incriminated  by  the  methods  usedjs  as  the  cause  of  acute 
illness.  Of  the  1*0  odd  different  types  of  viruses  isolated;, 
adenovirus  types  ls  Z$  3P   and  £5  influenssa  virus,,  HA  type  1  virus., 
polio  type  2  virus,  and  Coxsackie  8S  type  3?  virus  are  undoubtedly 
lnduc5jng  a  substantial  number  of  acute  febrile  respiratory  illness^ 

gicanceT to  Program  of  the  Institute; 

It  is  significant  that  long  term  Junior  Village  studies  of  host- 
paraslte-disease-relationahips  are  being  carried  out  on  the  bulk 
of  diseases  which  consaonily  cause  misery  and  absenteeism  from  schools 
and  industry,  The  studies  are  of  such  a  nature  that  they  are  not 
likely  to  be  conducted  by  other  than  a  government  group.  In  this 
search  for  fundamental  epidemiologic  knowledge;,  the  studies  are 
progressing  moticuloualy  and  fairly  satisfactorily  to  the  inveatl- 


Kroposed  Course  of  Projects' 

In  July  1908^  after  three  years  of  study,  it  was  thought  profitable 
to  discontinue  the  routine  testing  of  ell  specimens  collected  so  as 
to  enable  analyses  of  results  and  to  allow  time  for  serologic  studio: 
and  further  efforts  toward  the  identification  of  viruses  isolated. 
The  collection  of  specimens  and  the  clinical  epidemiologic  obser 
tions  are  continuing,,  but  the  routine  testing,  has  been  drastically 
reduced.  Random  samples  of  the  children  are  being  given  different 
new  polyvalent  vaccines  now  at  hand  for  preliminary  test  and  other 


new  polyvalent  vaccines  are  In  process  of  preparation  so  that  by 
the  end  of  19£8S  a  raultipolYvalent  vaccine  prepared  from  viruses 
obviously  producing  illness  vill  be  administered  to  scffl©  1*0$  of 
the  children  to  evaluate  its  practical  effectiveness  in  preventing 
acute  illness*  It  is  planned  to  continue  the  study  for  some  two 
years  or  as  long  as  it  continues  to  appear  profitable o 
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Publications: 

Rows,  V.  P.,  Hartley,  J»  W.,  Crasiblett,  H.  G.,  Mastrota,  F.  M. 

"Detection  of  Human  Salivary  Gland  Virus  in  the  Mouth  and  Urine  of 
Children" 


Asa.  J,  Hyg*,  1956,  Vol,  67:  57-65 


Rosen,  L«,  Johnson,  J.H«,  Kuebner,  R.J.,  and  Bell,  J.A0 

"Observations  on  a  Newly  Recognised  Echo  Virus  and  a  Description  of 
an  Outbreak  in  a  Nursery" 

Am,  J.  of  Kyg»,  Vol.  67:  300-310  (May  1958) 


Rosen,  Lc,  Bell,  J»A»,  and  Baebner,  R.Ja 

"A  longitudinal  study  of  enteroviral  infections  in  young  children" 

To  be  published  in  the  Proceedings  of  the  Sixth  International  Congress 
of  Tropical  Medicine  and  Malaria..  Lisbon,  Portugal 

Rosen,  Lc#  Bell,  J.A»,  and  Huebner,  R»J<. 

"Enterovirus  infections  of  children  in  a  Washington,  D.  CB,  Welfare 
Institution" 

To  be  published  as  a  chapter  in  the  book  entitled:  "Viral  Infections 
in  Infancy  and  Childhood",  New  York  Academy  of  Medicine,  Dr.  H.  Rose, 
Editor 
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Awards:  None 
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Project  Title;     Studies  on  Enteroviruses  and  Other  Viruses 

Found   in  the  Hwrean  Alimentary  Tract. 

Principal    investigator;     Or     Leon  Rosen 


Other  investigators:     Or.   Joseph  A    Sell,,  Or.  Frank  M    fctestrota, 

Or.  Francis  R.  Abinenti,  and  Or.  Robert  J.  Huebner 


Cooperating  units:       0-  C    Welfare  Department 


Man  Years  ^calendar  year  I95®5 
Total  :        5. 5 

Professional:        I   5 
Other  r       4.0 


Project  Description: 

ftJM%Wi£AYSSr     To  determine  the  role   in  hucs&n  biology  of  the 
enteroviruses  and  other  viruses  found  in  the  aliiasntary  tract  of  awn. 

.Pfcthodfi  EesotgYefl:     The  principal  population  group  under  study 
is  an  orphanage  nursery  in  the  District  of  Columbia*  whose  average 
population   is  approximately  60  children  between  the  ages  of  6  (tenths 
and  3  years.     The  turnover  of  this  population   is  relatively  rapid* 
and  as  a  result,  there   is  a  great  deal  of   illness  throughout  the 
year.   (Sea  Project  Wo.  KIAiD  -  81,  Or.  Bell's  description  of  Jr    Vili 
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Rectal  temperatures  of  each  child  ere  obtained  twice  a  day, 
and  the  entire  group  is  observed  and  provided  raedical  care  by  a 
full-time  pediatrician. 

Throat  and  anal  swabs  ere  obtained  routinely  once  a  week 
frcm  ail  the  children,  and  additional  specimens  are  obtained  when 
indicated   Serum  specimens  are  obtained  on  admission  and  on 
discharge  and  at  various  intervals  between 

The  throat  and  anal  specimens  are  tested  in  var  ous  tissue 
culture  systems,  and  where  indicated,  in  animals   The  sera  are 
used  for  antibody  studies 

Finally,  laboratory  data  are  correlated  with  clinical, 
bacteriological,  and  epidemiologic  information  in  an  effort  to 
determine  v i rus-d i sease  relationships 


Sn  addition,  selected  outbreaks  in  other  populations  of 
illness  suspected  to  b&  due  to  the  viruses  under  study  areeinvesti- 
gated  to  provide  kinds  of  data  not  available  from  the  study  of  the 
limited  age-group  present  in  the  nursery  group 

Cooperative  studies  are  also  carried  out  to  determine  if 
viruses  similar  to  human  enteroviruses  which  occur  in  domestic 
animals  are  capable  of  infecting  man  and  if  human  alimentary  tract 
viruses  can  infect  domestic  animals 

Ma  tor  Findings;  The  typing  of  enteroviruses  isolated  from 
the  nursery  population  C4000  to  5000  isolates}  during  the  three 
years  from  July  1955  to  ^uly  1958  was  largely  completed.   8t  was 
found  that  among  enteroviruses  eytopathogenic  for  rhesus  kidney 
cultures,  at  least  21  different  types  were  present,  4  of  which  ere 
previously  unknown  types.  Most  of  the  21  different  viruses  caused 
extensive  epidemics  of  infection  in  the  nursery   Studies  are  now 
in  progress  on  the  serology  and  clinical  correlations  of  these 
infections 

On  addition  to  the  enteroviruses  eytopathogenic  for  rhesus 
kidney  tissue  cultures,  at  least  4  different  types  of  Coxsackie  A 
viruses  were  identified  in  the  nursery  even  though  testing  for 
viruses  of  th>s  type  in  suckling  mica  was  very  limited. 

A  large  number  of  isolates  of  viruses  which  apparently 
belong  in  the  enterovirus  group  but  which  9>ro   not  eytopathogenic 
for  monkey  kidney  cultures  or  pathogenic  for  suckling  mice  were 
isolated  in  the  nursery   These  viruses  are  eytopathogenic  only 
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for  human  tissue  culture*  and  at  least  two  different  types  occurred 

Three  different  serotypes  belonging  to  ths  ECHO  10  family  of 
viruses  were  isolated  from  the  nursery  population.  Although  origin 
nally  classified  as  an  ECHO  virus,  ECHO  10  is  now  generally 
recognized  to  be  o  representative  of  a  new  family  of  viruses 
unrelated  to  other  human  virus  families.  One  of  the  three  sero- 
types was  previously  unknown  before  its  isolation  in  this  study 
Three  (major  epidemics  of  infection  with  these  viruses  have  occurred 
in  the  nursery  and  these  represnet  essentially  the  only  data  known 
to  be  available  on  the  characteristics  of  infection  with  these 
viruses  in  man. 

At  least  $3  different  types  of  adenoviruses  have  been 
encountered  among  the  nursery  children  and  at  least  4  of  these 
were  previously  unknown  types   Of  particular  interest  is  the  finding 
that  rasny  of  the  lesser  known  types  of  adenoviruses  occur  primarily 
in  the  lower  alimentary  tract  and  only  rarely  can  be  recovered  from 
the  throat 

SAmJl&m&Jff  the  £&mM&MJhS-lS®&W&     This  project 
represents  an  unique  effort  to  acquire  a  more  complete  understanding 
of  the  virologic  experiences  and  the  disease  consequences  of  such 
experiences  in  young  children,  in   addition,  it  is  en  extras® I y 
fruitful  source  of  previously  unknown  viral   agents  of  et&ra   Mo  less 
then  II  new  al  iesentary  tract  viruses  have  already  be«n  recovered 
froa  this  population  and  this  represents  more  than  15  percent  of 
the  total  number  of  such  viruses  known  to  exist  at  the  present 
time. 

Pressed,  Coux se , ,of lln,flC9,hyti  The  study  will  be  continued 
with  emphasis  on  the  serologic  and  clinical  aspects  of  the  infections 
which  have  occurred   In  addition,  studies  of  these  viruses  in  other 
epidemiologic  situations  will  be  undertaken  to  broaden  the  knowledge 
of  the  biology  of  these  viruses. 
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Publications  ©th©r  than  abstracts  frosa  this  project: 

Rosen,  I.  Observations  on  tb©  ©pistes  ©fogy  of  dengu©  in 
Psnsaao.  As&ar.  J.  Hyg,,  6§>:  45=»58.  1953. 

®©s&n,  t.  Experimental  infection  of  Maw  World  monkeys  with 
dengue  sand  ye  How  fever  viruses.  Am  J.  Trop  S*sd 
&  Hyg.,  2?     ^06-410,  1958 

Rosen,  L.  Dengue  antibodies  in  residents  ©f  the  Society 
8s I ends,  French  Oceania.  A»ar.  J.  Trap  i^sd.  &  Hyg.„ 
2:  4O>405»  1958. 

Rosen,  L.,  Johnson,  JH.«  Huebner,  R.J  ,  and  Bell,  «tA. 
Observations  on  a  newly  recognised  ECHO  virus  and  & 
description  of  as*  outbreak  in  a  nursery.  Amer.  J. 
Hyg.,  £7:  3Q0«3I0»  !958. 

Crarablett,  H.©-,  Rosen,  i...  Perrott,  R  H  ,  Bell,  J  A  , 
Huebner,  R.J  ,  and  McCul  lough,  M.S.  Respiratory 

i I loess  in  six  infants  infected  Kith  a  newly  recognized 
ECHO  virus.  Pad..  U.:   I6B-I77.  1958 

Rosen,  L  ,  Bell,  J  A  ,  and  Huebner,  R  J   A  longitudinal 
study  of  entereviraf  infections  in  young  children. 
Proc.  VI  tnt.  Cong  on  Trop  6fed  and  Malaria.  U8n  press! 

Rosen,  L  ,  Bell,  J. A.,  and  Hue oner,  R  J   Enterovirus 

infections  of  children  in  a  Washington.  0  C  Welfare 
institution   Chapter  in  book  entitled:  "Viral 
infections  in  Snfancey  and  Childhood",  M  V  Acad  Med  , 
On  press  J,  edited  by  Rosa,  H 
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Project  Title:  Development  of  Simple  and  Rapid  Techniques  for  the 
Sdentif ication  of  Viruses  and  Viral  Antibodies. 

Principal  investigator:  Or,  Leon  Rosen 

Other  Investigators:  Dr.  Robert  Huebner  and  Mr.  Horace  Turner 
Cooperating  Units:  None 
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Project  Description: 

Qj;  iectives:  To  devise  simple,,  rapid,  and  generally  applicable 
techniques  for  identifying  newly  isolated  viruses  and  classifying  them  within 
proper  generic  categories.  To  devise  simple  end  rapid  tests  for  detecting 
viral  antibodies. 

gtefhods  Employed:  Attests  to  characterize  and  identify  viral 
agents  simply  and  rapidly  ere  made,  using  tissue  culture  techniques, 
animal  inoculation,  the  comp I omentofixation  reaction,  and  the  hemagglu= 
tinating  properties  of  viruses.  Neutralization  tests  are  presently 
used  for  the  identification  of  the  more  then  70  separate  viruses  falling 
within  the  enterovirus  and  the  adenovirus  families.  Attempts  will  be 
made  to  replace  these  cumbersome,  expensive,  and  time-consuming  tests  by 
cheaper,  easier,  and  more  rapid  techniques.  Similar  procedures  will  b© 
used  to  achieve  the  same  ends  in  regard  to  the  identification  of  viral 
antibodies. 

Pert  B  included:  Yes  fjjQf  No  /ZJ 
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.Qemp, j ^^gtgf  j, ,%Q,f  .ion*  A  CF  typing  procedure  for  the  entire 
enterovirus  fassi  ly  has  been  perfected  to  the  point  where  mere  then 
ninety  percent  of  untyped  enteroviruses  can  b©  identified  by  this 
procedure.  SSeny  of  the  viruses  which  ere  untypabl©  by  this  technique 
probably  esr©  representatives  of  new  serotypes. 

HaaaQQlutination. 

gnj£©£gyj£u£3j..  With  the  discovery  Cby  another  laboratory) 
of  the  hemeggiutinating  properties  of  certain  enteroviruses,  intensive 
investigations  were  undertaken  in  this  field  end  methods  have  been 
worked  out  for  typing  hemagglutsnating  enteroviruses  by  an  H°0  technique. 
For  these  types,  this  procedure  is  even  simpler  and  more  rapid  (Jon©  hour? 
then  the  compiemenf«>f ixstion  procedure  mentioned  above. 

Procedures  have  also  been  developed  for  performing  H-J  tests  with 
human  end  animal  sera  with  each  of  the  hemagglutinattne.  enteroviruses. 
This  involved  the  determination  of  methods  of  removing  inhibitors  and 
agglutinins  from  s©re,  and  ©f  the  species  of  erythrocyte  end  physical  and 
chemical  conditions  for  the  virus.  Hemagglutinins  were  discovered  for 
several  enterovirus  types  for  which  this  property  was  previously  unknown , 

A^fenay.  i ruses. .  The  hemagglutinating  properties  of  human 
adenoviruses  were  discovered  during  the  year  in  this  laboratory.  Methods 
for  typing  adenoviruses  by  anH-l  procedure  were  developed  and  tssere  than 
200  isolates^  i representing  more  than  15  types}  were  typed  by  Itftis  proce- 
dure. Conditions  were  ©is©  worked  out  for  performing  H^i  tests  with 
hitmen  and  anireal  sere.  An  investigation  was  started  of  different  biologic 
subgroups  in  the  adenovirus  family,,  based  on  hesssgg I uti nation  end  other 
properties  of  the  viruses. 

£Q^LJJ&>  A  hemagglutination  technique  was  developed  for  typing 
members  of  the  ££>i©  10  family  of  viruses  i which  apparently  are  unrelated 
to  other  enterovi ruses }  and  the  us©  of  this  procedure  was  instrument©!  In 
the  discovery,  in  this  laboratory,  that  this  family  is  composed  of  at 
least  three  distinct  serotypes.  An  H-J  technique  for  us©  with  animal  and 
human  sera  was  developed  and  has  been  used  extensively  for  studying 
seyera!  epidemics  ©f  infection  with  these  viruses. 

IXSSU^JSiiltMSS,*  '"*■  **®s  found  during  th®  year  that  many  Coxsecki© 
A  viruses,  end  other  enteroviruses  which  are  not  cytopathogenic  for  monkey 
kidney  cells  could  be  successfully  grown  in  human  kidney  cultures.  This 
makes  possible  the  more  effective  study  of  these  viruses  by  simplifying 
isolation  and  serologic  procedures. 


Seriel  to.  NJL&HJ.-  S3 


Significance  to  the  Program  of  the  institute:   The  daveiopment 
of  the  procedures  referred  to  above  has  greatly  faci  1  Stated  the  study 
of  th©  biology  of  the  various  viruses  end  has  resulted  in  en  alrsost 
incalculable  saving  in  tin®  end  money.  For  example*  by  using  an  H°=3 
technique  it  was  possible  to  identify  as  a  strain  of  ECHO  11 B    •«  on® 
hourfl  the  supposedly  new  virus  called  "U^virus",  sshich  had  been  isolated 
in  Sweden  and  studied  extensively  there  Cwtth  eight  publications).  The 
identification  of  this  virus  had  been  previously  missed  in  typing  by 
conventional  neutralisation  tests  because  of  antigenic  differences  f rests 
the  prototype  strain  of  ECHO  II.   ]t  was  easily  identified  by  the  H~3 
techn i que  in  wh t ch .  ant i gen i c  ver i at i on  is  I ess  i roportant ,  f o 1 1 ow i ng  wh i ch 
relationships  in  neutralization  tests  were  also  demonstrated . 

P^pigq>Sjeiid,,,C,our§®i  of  t Project:  31"  is  proposed  to  continue  these 
investigations  in  order  to  further  extend  and  simplify  the  techniques. 


Serial  Sto.  .WIMP  .-,3*  u, 

1.  Infectious  Diseases 
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PHS-N3H 
individual  Project  Report 
Calendar  Year  1958 


Part  B.  Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from  this  project: 

Halonen0  P.,  Rosen*  L.,  and  Huebner,  R.J.:  Typing  of  ECHO  viruses 
by  a  complement  fixation  technique.  Proc.  Soc.  Exper.  Biol, 
and  Med.,  9j$:  '05-106,  1958. 

Rosen,  L.:  Hemagglutination  by  adenoviruses.  Virology,  £:  574= 
577,  1958. 

Halonen,  P.,  Huebner,  R.J„,  and  Turner,  H.C.:  Preparation  of 
ECHO  co«»p l®ment°f  ixing  antigens  in  monkey  kidney  tissue 
culture  and  their  purification  by  f I uorocarbon .  Proc.  Soc. 
Exper.  Biol,  and  Med.,  g7:  530-535,  1958. 

Honors  and  Awards  relating  to  this  Project: 
^one 


Serial  {&>. 
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3.  Bethesda,  Maryland 
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individual  Project  Reports 
Calendar  Year  1958 


Part 


Projoct  Title:  Studios  on  Rubella  and  Unfecticus  Mononucleosis. 
Principal  investigator:  Dr.  Leon  Rosen 


Other  invest i gators:  0ro  R-.  M.  Chanock,  Or.  K.  Johnson-, 
Dr.  A.  Z.  Kapikten. 


Cooperating  Units:   Nona 


Man  Years  lea  lender  year 
Total:  12/12 

Professional:     6/12 
Other:  6/12 


Pro  lect  ..Oe^cr  i  ,ot  ion: 

Objectives;  To  isolate  and  study  the  causative  virus  of  rubella. 
To  determine  the  etiology  of  and  develop  a  serologic  test  for  infectious 
mononucleosis. 

{vtethods  Employed,:  A  large  epidemic  of  typical  rubella  in  a  girls" 
school  was  studied  end  specimens  were  collected  under  ideal  conditions 
for  virus  isolation  attempts.  These  specimens  will  be  studied  in  various 
kinds  of  tissue  culture,  in  animals,  and  by  the  fluorescent  antibody 
technique.  Human  volunteer  studies  are  also  planned. 

Sporadic  cases  of  infectious  mononucleosis  Mi  1 1  be  studied  in 
attempts  to  isolate  the  et to logic  agent  and  to  determine  the  origin  of 
the  heterophile  antibody  response. 

Part  B  included:  Yes    /~  *to    fiTJ 
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isolation  attempts  for  the  rubs  I !e  virus  hav© 
been  negative  to  date.  An  improved  method  of  performing  heterophil© 
antibody  determinations  has  been  found. 

Significance,  tq  the  Program  of^the  jnsti.tute:   fln  view  of  the 
importance  of  rubella  as  a  cause  of  congenital  defects,  it  is  highly 
desirable  that  the  causative  virus  of  this  disease  be  isolated  so  that 
a  suitable  vaccine  can  be  prepared. 

Infectious  mononucleosis  is  an  important  cause  of  morbidity  in 
young  adults  and  here  again,  it  would  be  highly  desirable  to  identify 
the  etiology  of  this  illness  so  that  appropriate  preventive  measures 
might  be  undertaken. 

£lSS8S§lJSour^jgi^r^ect:  Jt  Js  proposed  to  continue  studies 
on  this  project  using  such  new  techniques  as  may  be  discovered  in  the  study 
of  these  and  other  infections. 


3<??i«al  No.  NIAip-85 
PSS-NZH  1.     Infectious  Bieesases 

Xc&ividu&l  Project  Repeat  2.    Basic  Studies 

Calendar  Year  1958  3«     Betfcesda,  itarylsaiu 


Part  A. 


Project  Title;  Rabies  prophylaxis 
Principal  Investigator;  Dr.  Karl  8abel 
Other  Istfestigstoye:  Bone 


Cooperating  Units  s  Expert  Cesasaittee  co  Rabies,  World  Health 
Organisation 


Man  Years: 

Total  1  tyl2 

Professional  2/12 

Other  1  2/12 


Protest  Descriptions 

Ohjeetlveas 

To  fc^rove  methods  of  rabies  prophylaxis  in  san  and  to  reduce 
aea-specifie  reactions  caused  by  vaccine. 

tfetlioto  Eggsloffsd; 

Through  the  WS)  Bxpert  CcsesBitte®  on  Rabies,  various  prep&ylaetic 
schedules  with  several  types  of  vaccine  either  alone  or  ccaabtasd  "with 
entiseruia  sre  gives  to  neszml  btwsam  end  the  patients  bled  at  icrterv&l©. 
Quantitative  detensferations  of  antibody  levels  ape  dons.    The  ease 
schedules  are  tested  in  fcaissls  vfeare  Issaanity  to  challenge  can  be 

P$3?X01*ESSda 

Mallear  Finding^; 

Sera  frcsa  a,  large  hissm  study  in  Bi@srl&  ear©  currently  baisg 
tested.  Certain  reduced  schedules  of  vsccIbb  prophylaxis  have  been 
shows  in  anisal©  to  be  less  efficient  than  the  stesdas-d  procedure. 

Part  B  3-ncluded  Yes    /~7  Ho    /x7 
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Sigaificanee  to  tbe  Psro^rsa  of  tfca  SttBfcittste: 

Ttes©  stxuiies  hove  dissect  practical  applic&tioa  to  public  feealtfe 
pr  set  lea  in  the  field  end  fe&ve  resulted  in  iigp3?oveaa5S2t  of  rabies 

prophylaxis  ia  man. 

Proposed  Source  of  the  Reelect: 

Fi%ld  studies  with  WHO  vill  coatinue-     Further  iareesMgsfciosa*  ia 
the  laboratory  will  be  aiaed  at  aatho&s  of  elieinatissg  tfee  paralytic 
factor  from  vaeci&es. 


Serial  Ho<  HXAH)  BS 
FEB-NIH  l.     Xoffeeticus  Diseases 

Individual  Reject  Report  2»     Basic  Studies 

Calendar  Year  1958  3.     Betl&eeda,  Maryl«sM 


Part  Ac 


Project  Title;     Basic  Studios  of  Virus-nost  Cell  RelffitlonsMpSt 
Principal  Investigators     Dr»  Karl  Babel 


Otfeer  iKvestigpafcers;     Dr.  Ko  K„  T-ataeoto,  Rosalie  Sllverfeerg 
Nancy  Gregg. 


Cooperating  Unites    None 


Total  3  7/12 

Professional      2  1/12 
Otter  1  6/12 


Project  Bemsripticas 


To  darteiraim:  iiec&a&ism  of  and  fasetora  inf IweBcifig  atisetmnt, 
invsusioa,  BRsltlplie&tiQffi  sed  releasee  of  viruses  froa  susceptible  ausd 
resistant  cells* 


Various  strain©  of  tissue  culture  cells  eitfeer  suspended  or  on 
glass  are  exposed  to  viruses  and  at  different  stages  of  inf ©ctiesi  t&e 
cello  are  studied  for  viability  and  virus  content.     All  ciwEatltaticn  is 
by  plaque  rasstlacde. 

Major  Findings: 

Viruses  adsorb  efficiently  to  susceptible  cells  but  not  to 
resistant  cells.    After  adsorption  tfesy  can  be  wasfeed  off  resistant 
cells  more  easily-     Eclipse  of  virus  to  a  non- infective  state  occurs 

Part  B  included  Yes    fjTJ        No    £^J 
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rapidly  after  adserptioa.     Atteapte  to  find  tbs  Ba&dSsaaalesa  responsible 
for  eclipse  feave  tfeus  fsr  bss@&  uasuceessftil. 


SigEditeiaacc  to  the  Sregrea  of  tfes  fastitttbes 


KiueidSKtiea  of  f asters  and  ffiee&aois&e  HwolTad  to  the  early 
of  '«rlro»  infection  of  t&e  cell  will  a&vme&  our  Irasnrle&gft  cesa» 

sensing  basic  principles  involved  in  nusleic  sksM  asai  protete  eyoffeSs»sia 
fey  miml  cells.     It  way  veil  lie  tfcofe  this  iafdarmafciea  tibsa  eventually 
pl«eed  en  &  specif  ie  tiotihaaieal  basis  will  b«  t&e  m&t  praslsl&g 

appresaefe  to  efee&ct&ex'agQr  of  vires  intf actios© . 


fropescd  Coarse  of  the  .ftro^ect: 

Continued  liwe»ti®Brtiloa£  of  t&e  eclipse  p&ase  of  virus  isfsseiioja 
will  include  t&e  attsapt  to  s&ov  t&e  cellular  e<5g®8mnn  respsasifele  fw 
t&is  pfe6r«oseiaoao    T&e  cellular  site  for  production  of  various  viral 

atftigens  aed  t&e  cellular  aspects  of  natural  r*sist*mce  will  also  bs 
studied • 


Serial  Jto.  I2MS»86 
1.     Infeetios©  Disoaset 
I&Sivt&isal  Es»a$eet  Report  2.    Basic  Studies 

Cs&aafisr  taaa?  195$  3.    Eet&eeSa.,  Meyylaad 


Part  B:    lessors,  Awards,  aM  Publications 

Publications  ot&es?  t&sa  abstracts  f^oa  tMs  project: 

Ta&assefcOj  S,  K.  and.  K,  Sa&el.    Virus  cell relationships  iii  a  carrier 
etaltore  of  HeLa  cells  and  Coase&ekie  A9  virus.    Accepted  for 
publiesfcica  ia  Virology. 


Serial  So.  BIAIP-87 
Pffi3«»K3H  1.     Xaafeetioue  Dls*a 

ZndiriattAl  Project  Report.  2,     Basic  StuflLiee 

CatadaF  Sefer  1958  3.     BetftesAa,  Marylaad 


Part  Aq 


Project  fitl*:    Epiaeaiolofiieal  aed  -Ubaratary  liweetijptiaafi 
of  infectious  diaxTfcsa  of  infancy. 


PySjaeip&X  Zwe&tigettcxr:     Rosalie  J.  Silvay'terg 
Otl»r  Xsvcstigaitogre:     Br*  Karl  EsOmbI 


Goaperafclaig  Waits;     Dr.  Rsalpfc  So  Fisfferibarger,  Rotert  A,  Taft 

EsviroaaasEStal  Bealtfa  Center,  Ciaelimati,  Gfeio. 


Man.  fears s 

Total  1  5/12 

Frofessicnal  5/32 

Otter  .     1 

Project  Be®a?lptio»s 

Ta  dffitffiwaiiiffi  If  esassfttlv©  viruses  mi©&t  \m  desi&iaetr8.-te<a  for 
epidemic:  aisHfrSaeal  diseases  of  cIIMei-b. 

Metbofla  Ssptod: 

Xb  eollaito&tioisa  with  Br.  Balsb  Paffe&twr£*x>  of  tte  Taft. 

ExErirocESJSk&l  Hfealtte  Ceeter,  iise  cMMreffi  1st  a  eaall  erpteaaajge  tero 
bsa©  follssRsd  for  ess©  j-esr  fear  tefecticms  diseases.     Our  Xskcrattcry 
tos  tifceeted  r«atssl  mad  tSsraet  swaJte  for  v$ri»es  t?y  tissue  culture 
sastte&ss  tiblle  enteric  B&eteriolo$ie&l  studies  ware  acme  fcy  tfea 
Iffifeoratcry  to  Cteiiaswfcip 

222  virus  isol&tlofcs  ware  »&e  fre®  t&e  spec  loess  collected 
MvssUy  far'  ess®  y©asr  „     10  mt  identified  m  Coasasaekie  B-3t  93  es 

Part  B  iaelMad  Yes    £317       Ke    ZH7 
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Echo  7,  11  ae  Ecfeo  I1*-,  a&d  69  as  adenovirus.  39  isolatlooB  ware  wutite 
of  a  virus,  efi  yet  unidentified,  visage  properties  differ  fr<as  the  known 
enteric  agents.  Isolation©  of  this  agent  were  confined  to  a  single 
period  of  12  weeks,  and  the  dietrlbutica  suggests  spread  within  'the 
population,  with  prolonged  fecal  excretion. 

He  etiological  role  could  be  deaoestmted  for  any  of  the  enteric 
viruses;  so  viruses  were  isolated  during  en  outbreak  of  disrrhKa  in 
the  population.  Data  for  the  adenoviruses  have  sot  been  analysed  as 
yet  for  possible  eaBBectica  with  respiratory  illnesses  in  the  group, 

SignJfleaaee  to  the  Pregraa  of  the  Institute; 

Identiflcafclcaa  of  an  atlologic  agent  in  infant  eed  cfeildiioed 
dias-rfcea,  obscure  in  assst  outbreaks  at  present,  is  the  first  step 
toward  effective  control.    Data  on  asysiptcffiatie  infections  with  exsfceric 
a&a  respiratory  viruses,  particularly  in  the  very  young  age  group  under 
study,  is  of  epldaaielogical  interest. 

Proposed  Course  of  tfesJE^eleeti 

Typing  of  the  adenoviruses  and  identification  of  single  groap 
of  emtes'ie  agents  rttsains  to  be  dose.    So  further  speeiaens  will  be 
collected. 


Serial  No.  NIMD-38 
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Calendar  Tear  1958  3.     Betbeeda,  Karylatd 


Part  A. 


Project  Title:    Cell  growtb  inhibiting  substances. 
Principal  Investigator:    Dr.  Jeten  W.  HoieBibrco& 
Ottesr  Invcstiga&es-e:    Dr.  Sari  S&bel  and  Dr.  Hilton  B.  Levy 
Cooperating  Units:     Hone 


Total  2  $l\2 

Professional      1  6/12 
Otfeer  1  3/12 


Project  Description: 


T«  find  and  investigate  substances  e»d  fflacfeanisi^  ufeicb  will 
labdbit  tfce  grewfeb  of  Bjasaallaa  eelis. 

Methods  Saploaed: 

Isolation  frcsi  tissues  of  substaaaees  'tfbiefe.  are  tested  by  tieau* 
culture  setteeds  for  growfcfe  inhibition. 

Ifager  Findings: 

A  erode  fraction  bas  been  obtained  Area  guinea  pig  tissues 
vfeich  will  inhibit  growth  of  hssaaa  and  Bouse  cells  in  tissue  cultures. 
Crude  casein  bas  been  found  to  nave  the  esse  effect. 

An  incidental  finding  is  that  a  theraolsMle  substance  in  human, 
and  to  a  lesser  extent  in  otter  anJraal  eeTtisp,  will  kill  aersnl  and 
aaligeant  souse  cells.    This  is  apparently  not  c<EBg>l«eefit. 

Part  B  included  ?es    /*7         He  /""7 
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Significance  to  the  Ppoggga  of  the  Institute: 

An  elucidation  of  the  mechanism  of  action  of  these  substances 
would  be  of  interest  to  those  using  tissue  cultures  and  indirectly  to 
those  in  dancer  research. 

The  effect  of  fresh  human  serum  on  souse  tissue  say  he  of 
Ssxportsnee  in  the  titration  of  antiserum  in  these  animals ° 

feojiosed  Course  of  -ate  Project: 

Attempts  will  he  continued  to  investigate  the  raeehanisja  of  action 
of  these  substances  in  a  more  purified  state. 


Serial  Ho.  B5Aa>-88 

1      Issfecticajs  Diseases 
3Mivi&.'j&i  Esfojeet  Report  2.    Basic  Stmdies 

Cala^ss?  tsoar  195$  3*    Bet&osda,  UsxylmS. 


Part  B;     Hseors,  Awards  &  IHsblies&icoe 

Hafcal,  K&*1;  Jofea  W.  Hcnsifcrocfc  aafl  Haaey  C.  Gregg.    Cytotoxic 
Effects  of  Aafcicera  Against  TLssua  Culture  Crown  J&sasa 
Bpit&eltal  Cells »    Aasals  of  ttess  B.  Y.  Acad,  of  Sci.  6g, 
Art.  k,  801-803,  Doc.  16,  1957 »    Repss'tea  lest  year  a© 
"Si  Brass." 

Habelj  Ka^l;  Jo  W.  Itonitecofc,  B.  C.  Grsgg,  R.  J.  Silvorfeerg, 
said  Kc.  E.  Ts&esota.    Ife©  Effect  of  Afiticeliular  Sera  om 
Virus  E&Htiplicat-ion  is  Tissue  Culture.    ?irol©gy  J,  Ho.  1, 
Feb.  1958.    Reported  lassfc  year  es  "IB  Press." 


Sesrial  No,  HIAID-89 
PK-NIH  1.     Infectious  Disease© 

Xis&iviaual  Project  Report  2.     Basic  Studies 

Caloaaar  ¥<a«r  1958  3» 


Part  A- 


Project  Titles    Mutation  in  Animal  Viruses 

Principal  Investigators     Rt%  K=>  K,  Tafcsntoto 

Otfcer  Investigators s     Dr.  Karl  Kates!  aasd  Na&ey  Gregg; 

Cooperating  Unites  Kcne 

Mais  years: 

Total  1  11/12 
Professional  11/12 
1 


Project  Descriptions 


To  isolate®,  pispify,  and  c&arsoterise  virus  mutants. 


Plaque  techniques  with  various  virus«cell  systems  are  employed 
to  isolate  end  purify  viral  eajetants.    Mutants  wMcfe  fora  plaques 
■crp&ologically  distinct  froa  pareaafc&l  types  can  easily  "be  isolated 
and  studied  furt&er  by  tMs  t^eftaaiqu©.     Selective  factors  raspoaeiblis 
for  saitatioa  are  also  evaluated,, 


A  substance  in  feaffse  senaa  teas  been  observed  to  inMbit  plaque 
formation  of  type  1  poliovlrus  Ib  ma&tey  Icideay  cells.    Wteea  fesrse  senna 

at  a  ceacentratio©  of  %  is  added  t©  tiae  overlay  nasditsa,  tteere  is  a 
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delay  in  appaaraace  ©f  plaques  asd  tlae  size  of  plaques  las  reduced 
markedly.     Bowevsr,  5  to  10>  of  the  particles  give  rise  to  large 
plaques  resistant  to  tfes  "  inhibitor."    Tn*  large  and  small  plaque 
forcers  appear  to  be  stable  afearasteriBtice.    Tfce  serua  inhibitor 
10  a  beat  stable  (56°  for  30  minutes),  aoc^didSyzable  factor  associ- 
ated  vitto  tto©  gases  glctoulin  fraction  of  tlae  cerua.    neutralisation 
studies  indicate  tbat  it  does  sot  behave  like  antibody. 

Xa  a  study  of  EMC  virus  and  L  cells,  2  typss  of  particles 
capable  of  producing  different  and  distinct  plaques  bare  been  observed. 
One  type  form  large,  rouod  plaques  while  tlae  ot&er  foraa  avail, 
Irregular  plaques.    Reversions  froa  one  type  to  the  other  occur  at 
a  fairly  frequent  ra*e  = 

SigBtif  leasee  to  the  Erograa  of  the  Institute; 

Studies  on  variations  and  nutations  of  viruses  lead  to  a 
better  understanding  of  the  nature  of  viruses. 

Proposed  Course  of  the  Frojeetg 

Mutants  derived  thus  far  will  be  further  exaninad  for  other 
properties .     Stable  autaczts  vfcsn  obtained  my  be  utilised  in  studies 
of  such  pbenoBena  as  interference  and  genetic  interaction. 
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Prefect  Deecriptiea: 

Objectives; 

T»s  study  tbe  effects  of  as^iiaetatbolifces  and  dietary  Sefieieeeiea 
related  to  cuclgie  acid  acd  protein  syatteeeis,  upon  tfee  respctsse  of 
8dce,  ratebit©,  aaad  guirsea  pigs  to  the  virus  of  lyasphoeytle  ctoricsetaisgitis^ 
uposa  tile  reaction  of  mice  to  certain  tramnissible  tu^aes,  sod  upon  t&* 
course  of  the  virus  iefeetioa  aaa  tuscr  progress  in  aiee  bashing  virus- 
infeeted  tvssers.    The  broad  objective  is  to  further  our  utefigrataisdlssg 
of  Iscw  nucleic  asid  synthesis  and  protein  syat&eeis  determine  the  out= 
cose  of  infection  vitto  the  virus  studied  asd  law  tfeey  affect  the  fate 
of  tiaBS?<°bsaring  sic®. 

Meths&s  Bgloyed; 

Nice  of  suitable  strains  are  given  aBtiaetabolltes  «r  malstai&ed 
on  sy&tfeatie  diets  deficient  in  certain  vitamin©*  amino  acids,  or 
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proteins.    The*  effect®  of  antimetabolites  astwl  deficient  diets  are 
indicated  "fay  changes  in  the  ability  of  alee  to  survive  infection  with 
lyssphocytic  el^iomaniKgltls  virus  «asd  by  the  prolonged  survival  of 
the  virus  in  such  nice.    Tracsatsstfcle  ascites  tussore  are  passaged 
with  end  without  virus  £101}  canteaiaation,  la  sice  haasee  or  sm» 
IfflBBus®  to  the  virus.    Rabbits  sod  guinea  pigs  ere  injected  with  virus 
to  provide  Ibbsuhs  serum.    Hlstopathologieal  studies  are  made  from  tine 
to  time. 

Major  Findings? 

The  most  iRterestiag  observation  this  year  2ms  been  that  asae«» 
tfeopterin  mafces  it  possible  for  ICSJ  virus  to  survive  in  previously 
Isnasalzed  turner-bearing  mice,  for  at  least  as  long  as  9  passage 
generations.    Untreated  iasaaos  mice,  whether  bearing  tumor©  or  not, 
rabidly  eliminate  virus,  and  beecrae  virus-free  £eo  far  as  our  test© 
can  determine)  during  the  first  passage*.    Amethoptsr  in-treated  immune 
mice,  not  bearing  tussore,  also  free  themselves  of  demonstrable  virus. 
Only  the  immune  mice  which  are  both  amethapterin-treated  and  tumor-* 
bearing  seem  incapable  of  eliminating  virus. 

As  a  part  of  -these  studies  en  ISM  in  tumor-hearing  alee  Call  of 
this  vorh  is  being  done  with  Br.  Fatter),  it  has  appeared  that  purposeful 
contamination  of  tumors  with  virus  is  easily  aseo^plished.    Virus  and 

tumor  pass  together  from  mouse  to  souse  apparently  indefinitely.    Though 
the  virus  saems  to  eHsrt  a  destructive  effect  @a  the  tusor,  as  previously 
reptseted,  careful  attsntios  to  time  of  passage  enables  one  to  avoid 
losing  the  turner*    Resistance  of  the  feaaor  to  amethepteria  can  be  pro* 
duced  regardless  of  whether  virus  is  present  or  not. 

Ametheptgrin  has  enabled  tu*sors  to  develop  in  several  strains 
of  sties  ncanasslly  resistant  to  them.    Such  alee  die  of  their  tussore  aM 
the  malignant  cells  can  be  passed  back  successfully  to  the  ncsmlly 
susceptible  strain. 

These  and  earlier  observations  Indicate  that  amethoptarin  asust 
significantly  depress  the  iamuae  response  of  nice  both  to  ISM  and  to 
the  tusaars  employed.    Why  should  depression  of  ixasune  reaction  and 
sparing  of  life  from  an  otherwise  fatal  infection  vith  KSS  develop 
simultaneously?    One  w©$2d  expect  that  such  an  effect  on  iraaaaity  would 
cause  even  a  acre  seifcsre  infection.    And  what  is  the  sealing  of  this 
combination  of  lessened  imaBn^ity- lessened  fatality  if  it  can  be  applied 
to  mouse  tunrars,  as  it  now  seems  It  can? 

Last  year's  eapsrigsats  indicated  that  histidine  deficiency  caused 
mice  to  respond  to  ISM  in  much  the  ©aase  way  as  folic  acid  deficiency 
Cor  aaethspterin  administration^.    Repetition  of  these  experiments  with 
mare  ados  Cin  cooperation  with  Dr.  Brlggs)  shows  that  histidine  deficient 
mice  outlive  those  on  a  non-deficient  diet,  but  the  effect,  though 
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definite,  has  been  less  striking  than  vith  folic  acid  deficiency.    A 
single*  experiment  with  tryptophane  deficient  diets  (72  adce)  gave  results 
cosparrible  vitb  these  ia  histidine-def iciest  aice.     It  ncv  begins  to 
appear  that  int«rf«reae®  vitb  protein  aetabolisa  may  be  sigolf  leant  in 
ICH  infectloaa  in  the  saae  vay  as  interference  vitb  nucleic  acid  raetabo- 
liea,  but  perhaps  to  a  lesser  degree,  within  the  lijaits  of  experimental 
dcBaostrstiott. 

Repeated  experiiesnts  have  shcvn  that  reserplne  protects  nice 
agtot  IOt,  as  ccaap^ed  with  untreated  ones,  though  all  the  treated 
alee  have  died.    These  results  are  similar  to  those  reported  by  others 
for  certain  sous®  tuners.    The  dose  of  reserpine  needed  is  so  hig^i  that 
the  aeticm  here  should  not  be  attributed  to  the  release  of  serotonin. 
Perhaps  it  is  caused  by  vitanin  or  amino  acid  deprivation  arising  from 
the  stupor  produced. 

The  hietopathologleal  studies  sad©  by  Dr.  Lerner  have  been 
ccsspleted  and  published.    They  show  that  saethopterin  suppresses 
cellular  response  to  1X38  in  ssice,  but  does  not  eliainate  it,  since 
■any  aice  appear  to  develop  delayed  inflssnatoxy  reactions. 

Significance  of  the  Prograa  to  the  Institute; 

We  do  not  fcaew  hew  a  virus  rearranges  the  aetabolisa  of  a  cell 
In  such  a  vay  that  the  cell  produces  the  necessary  nucleic  acids  and 
proteins  which  fcrai  new  vinse  psrtieles.    Whatever  happens,  cellular 
nucleic  acid  synthesis  end  preteln  synthesis  are  significantly  altered. 
And  if  He  regard  infection  in  the  broad  sense  as  penetration  of  a  cell 
by  an  sstSges*  the®  w©  eaaa  even  believe  that  the  discoveries  te>  be  Bade 
in  the  infected  cell  will  be  applicable  to  cancer. 

Proposed  Course  of  the  Projects 

During  the  casing  year  X  hope,  in  cooperation  vita  Dr.  levy,  to 
try  to  locate  the  site  of  ICM  replication  in  infected  eells,  using  the 
fluorescent  antibody  technique.    Sfcre  dietary  deficiency  experiments 
(vita  Dr.  Briggs)  ®ay  help  to  clarify  the  nature  of  the  pathways  involved 
in  response  to  KM.     It  should  also  be  possible  to  determine  the  effect 
of  deficiencies  or  entimtabelltos  en  desenstrable  antibody  production. 
For  ease  tise  I  have  vented  to  see  wteether  101  serried  with  tuaer  transfers 
could  acquire  any  transducing  qualities,  and  perhaps  X  can  try  this  (with 
Dr.  Potter)  during  the  year. 


Related  to  this  possibility  is  one  of  reeceoinatim  ©agog    various 
strains  of  the  virus,  with  or  without  reference  to  the  tuwar,  and  this 
too  vill  be  part  of  the  progrsa  m  tine  paraits.    Dr.  Baron  IDES)  end  X 
have  cooperated  on  sam  preliminary  ©xperSsents .    These  studies  alone 
■ay  not  shov  tatoy  the  jftomrmtm  observed  vith  aatiaatabolltes  have  occurred, 
but  they  should,  along  vith  ratifications  that  vill  doubtless  develop, 
clarify  save  of  the  causative  features. 
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Methods  Employed; 


The  esperiaental  approach  to  this  problem  involved  an  attempt 
to  infect  uniformly  a  population  of  host  calls  with  the  virus  under 
study,  sod  than  to  exsaasine  the  virus»feost  sjstea  "by  suitable  labors* 
tcry  techniques  for  several  metabolic  activities.  As  in  the  past, 
pbyaicochemical  methods  such  as  asnoBetry,  radioisotope  techniques, 
electrophoresis,  chrda&tograg&y  and  spectrophotometry  vill  play  an 
important  role  1a  our  experimental  procedures*  In  addition  to  the 
tissue  culture  work  as  in  past  years,  this  year  has  seen  the  extensive 
use  of  animals  infected  with  leufeaala-iiadueing  virus.  There  is  reason 
to  helleve  that  a  l&rge  percentage  of  the  spleen  cells  become  Involved 
in  this  disease. 

Major  Findings; 

Intravenous  inoculation  of  mice  with  friend  'a  leukemia  virus 
leads  to  the  beginning  of  increased  spleen  size  in  about  k  or  5  days.-. 
However,  infection  causes  an  increased  uptake  of  P32  %y  these  spleens 
about  2  days  before  pathology  or  spleen  growth  is  manifest.  Various 
lilies  of  evidence  indicate  that  this  increased  p32  uptake  is  not  due 
just  to  growth  of  the  tissues  X~ray  or  Cortisone  can  induce  a  temporary 
f  ld»lU  day)  remission  of  the  disease  as  indicated  by  decrease  in  spleen 
aise,  but  the  accelerated  P^2  uptalce  is  still  see»<.  Gasjparison  was 
ms&e  with  tbe  following  diseases,  all  of  which  show  spleen  enlargement 
and/or  pathology;  lymphocytic  choricmsningitis,  histoplasma  eapsulatun, 
3  transplanted  leukeml&s,  a  spGasfcamoos  leukemia,  and  another  virus- 
induced  laufeemla  (tern®  's) .  Of  these  only  the  spontaneous  and  other 
virus  induced  laufeaaias  shasrod  ines^ased  p32  uptake  under  cur  test 
conditions » 

Bioeheaioal  fractieaasfcioa  of  the  radioactive  Jnf acted  and  control 
spleens  revealed  that  the  metabolic  sites  that  w»re  affected  varied  with 
the  length  of  infection  time,  and  «aare  to  some  extent  dependent  on 
whether  or  not  growth  had  occurred  <•  The  earliest  metabolic  alteration 
with  regard  to  phosphorus  metabolism  occurred  in  the  RM  and  lipid  of 
the  microsomal  and  the  "soluble!"  fraction.  This  was  found  when  no 
spleen  enlargement  was  seen  and  when  pathological  alterations  were 
barely  detectable,  if  at  alio 

FSuoreseemt  antibody  studies  den*  in  our  laboratory  revealed 
the*  the  viral  antigen  is  cytoplasmic,  with  particularly  high  concen- 
trations as-cued  the  nuclear  «&d  <gell 


i 


It  should  be  recalled  that  the  microsomal  and  soluble  fractions 
of  the  cell  are  the  ones  on  «Mch  earrest  biochemical  thinking  place  j 
most  of  the  responsibility  far  protein  synthesis  end  far  at 
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RHA  synthesis,  such  syntheses  can  be  carried  on  in  vitro  or  In  isolated 
call  fractiesBo  It  is  presumed  by  biocbeaists  that  the  sc  labia  naterial 
contains  the  RHA,  ssaay  different  nolcculea  of  which  serve  as  teascplatas 
for  the  nany  different  proteins  cf  the  cell.  By  so  interchange  between 
the  eoiuble  fraction,  which  activates  sod  iircerpcratcs  asino  acids  end 
aderosostt  particles,  protein  would  be  built  up.  These  are  the  sub*> 
cellular  eleaants  which  are  activated  by  infection.  A  reasonable 
working  hypothesis  to  account  for  our  results  is  that  the  viral  nucleic 
acid,  on  entering  the  cell  ecBfoines,  either  as  a  whole  or  in  pert,  with 
the  soluble  BBA,  thus  disturbing  tbe  cell  equilibrium.  As  a  result, 
nev  tasjplateo  are  set  up  and  new  viral  protein  is  nade  in  the  odcro* 
sons!  fraction. 

This  hypothesis  for  the  beginning  stages  of  replication  of  at 
least  this  virus  is  consistent  with  our  findings  vitfe  fluorescent  anfci- 
body,  where  viral  fflo&igen  is  found  concentrated  around  nuclear  nesabrenes, 
because  in  a  cell  actively  producing  protein,  there  is  a  eoacentraticn 
of  aderosonsl  naterial  around  the  nuclear  naohr&ne. 

8ignif  leasee  to  the  Projggaa  of  t&e  Institute  i 

The  recent  developments  of  this  project  point  a  vay  to  the  possible 
explanation,  at  a  Metabolic  level,  of  the  asachaaisttB  of  reproduction  of 
at  least  one  virus,  in  this  case  e  ssasssalian  virus  causing  cell  pre  lifer  •= 
atien.  Possible  implications  in  the  field  of  cancer,  and  the  relation- 
ship between  viruses  and  cancer,  sake  this  project  of  value. 

Proposed  Course  of  Project i 

Since  the  RHA  of  the  soluble  fraction  appears  implicated  in  the 
early  stages  of  virus  replication,  further  work  on  this  naterial  is 
eontesplated.  We  plan  to  subtract  locate  this  RHA  to  see  if  we  cm  ficd 
a  subtraction  that  structurally  or  saBtsbolieally  appears  peculiar  to 
the  infected  tissue.  Using  such  materiel  as  a  teE5>lat©,  a&  attasspt  will 
be  asde  to  cause  replication  of  virus  protein  in  a  cell*fres  eyateia, 
suitably  fortified  with  necessary  ©sas^aes,  etc* 
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Project  iteseriptle®; 


To  develop  &s  exfcmssfely  staple  Kethod  of  preparation  of  gagaaa 
globulin  frees  s®rtaa  or  plasm. 


This  project  w®s  for  the  davtslopsmit  of  a  asthod.,  and,  therefore, 
Methods  asd  Major  Findings  are  inecrpcrated . together  In  this  report. 

Ma^or  Findings; 

Xt  was  found  that  When  serua  that  had  been  dlalyzed  vs.  0.®X75M 
POjj,  pH  6.3,  was  poured  into  euiisbl©  DSAE  cellulose  eolsataas,  the  gesaa 
glsbulin  was  not  absorbed,  ti&ile  the  other  eeru*  proteins  were.    There* 
fore,  the  serun  gases  globulin  could  be  recovered  si&oly  by  pouring  the 
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dialysed  eenm  into  ttee  eoluue,  and  washing  tha  eolusn  with  a  little 
ncre  of  the  saae  buffer.    lft@  great  bulk  of  ttes  antibodies  to  a  masher 
of  diseases  vaa  foucd,  as  asserted  is  this  gassiaa  globulin  fraction, 
■tfeough  BCB&  aafcibodies  vera  found  in  sone  high  aolecular  ta&igfct  gaana 
glcbuliu.  (m^rcglobulias)  that  reaainad  on  tfce  coluon. 

Significance  to  the  Srcgraa  of  the  Institute: 

la  the  fields  of  iwainology  and  virology,  the  availability  of  a 
staple  sethod  for  gaaaaa  globulin  preparation  will  enable  investigators 
to  eliminate  ease  of  the  confusion  that  arises  froa  the  use  of  nore 
eos&laa  protein  Bdactures.    TOaia  should  be  particularly  valuable  in 
fluorescent  antibody  studies  and  ia  elisdnstting  nonspecific  inhibitors 
in  various  tests  such  as  complement  fixation  or  H,  I. 

Proposed  Course  of  the  Projects 

Ttee  initial  purpose  of  the  project  has  been  achieved,  and  a 
manuscript  eatoodying  these  results  aleag  with  soase  others  is  being 
prepared.     Possible  further  sinpHficatieae  nay  be  investigated,  but 
neat  of  the  future  activity  will  be  in  applications  of  the  procedure. 
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Preset  Description: 


To  sssarfne  virus  infected  tissues,  particularly  tissue  cultures 
teat  tfes  presence  of  abnormal  ^tc^asoleculox'  eoaatituQats,  to  isolate 
any  found,  to  characterise  t&sa  dssmieaHy,  to  determine  what  biological 
activity  they  have  and  how  they  ere  related  to  'Use  process  of  viral 
replication. 

Methods  Employed: 

Korsal  and  virus  infected  tissue  cultures  were  extracted  and  the 
extracts  exaaised  by  jneane  of  analytical  ultracentrif ugation  for  the 
possible  presence  of  aimoghasfl.  sacrcsaoleeular  ecsgponents.    Sobbs  of  the 
extracts  were  fractionated  chemically  and  examined  individually  for 
biological  activity  and  for  spectropbotcaetrie  characteristics. 

Part  B  included  Yes    jTJ  TSe    fxl 


«  2  -  Serial  So.  HIAZD-93 


Major  Findings; 


Dro  Ballard,  tfee  investigator  ^c  raa  t&e  analytical  ultra- 
centrifuge,  left  ttee  HIS  in  tfee  epriEg  of  195$  acd  tfee  work  was 
terminated  tbsn.    However,  setae  interesting  results  vers  obtained? 
infection  of  HsLa  cells  with  adenovirus  types  1,  5,  »»£  7,  and  vitfe 
Coxsaeki©  virus  type  B~  lad  to  tfee  production  of  two  cc8$one»&@,  or 
possibly  tbree,  t&st  eitteer  w«  not  present  in  nonssal  tissue  culture, 
or  were  present  in  an  extreae-ly  assail  concentration.    Infection  vitas 
type  3  poliovirus  did  not  lead  to  tfee  production  of  tteese  components. 
Ttee  3  values  of  tits  two  ccagpaBants  are  appmsls&tely  65  and  145  corres- 
ponding to  KOlecular  wei^ats  of  under  100,000.    Tbxtg,  Identity  vita 
virus  particles  is  excluded.    Attempts  to  etosractariz-e  tfee  peaks 
etesaieally  or  biologically  nave  been  too  fragaMctary  to  varra&t  die- 
euesion. 

Significance  to  tfee  Proge^a  of  tfee  Institute; 

As  vitn  ay  Gt&er  projects,  fear®  also  ve  teep®  to  gain  infonsaftion 
about  tfee  sods  of  replication  of  essliaal  viruses  and  tfeeir  effect  on  tfee 
feast  cell.    Hfee  identifies* ion  of  tteese  abnormal  ecscstituents,  eitfeer 
m  afenerjaal  .feost  constituents  or  ineoaplete  pieces  of  virus  (if  indeed 
tfeere  is  any  difference  between  tfesse  two)  ©fecald  tfcrow  llgfet  on  tfee 
alteration  in  synthetic  processes  induced  by  infection  vttfe  tfeds  virus  0 
Positive  identification  of  tfees®  eenpoBesfts  vitn  s<as»  biological  property 
stasfe  as  caag>lsss8Gt  fixing  tBJfcigen  voold  feave  general  interest.    Exani« 
nation  of  atfee?  virus  feast  cell  preparaticses  afeeuld  prwre  useful  in 
seeing  ufeetfesr  scaa  BloUggeal  greying  of  viruses  eea  be  sade  en  tke 
basis  of  afesaraal  aaoPOB®lfiett3as  produced* 

Proposed  Course  of  t&a  Projects 

A  aaasuscript  embodying  tfee  results  obtained  is  being  prepared . 
If,  upon  preparation,  it  s£g@ar©  sufficiently  eeaptete  to 
publication,  it  will  be  submitted  for  publication.    Tfee  future 
depends  on  availability  of  tins  and  personnel. 


Serial  Ho.  SIMP-^ 

PS8-HIK  1.     lafecti- 

ScdivlSual  Project  Report  2,     Basic  Studies 

Caleamasaa?  Year  19?8  3«     Bethae&a,  Maryiac 


Part  A. 


Project  Titles     lavestlg-afciciis  of  iaterfereac©  vlth  easyaatic 
fuact  losing  of  mitoelionfiria  as  a  aeeliSBilssi  for 


Principal  fewest ig^tors    Br.  Marie  L.  Hesse Ibscfe 
Ofcfeer  lav^stigstors:     Br.  Rog&r  W,  O'Gsra,  BCI 


Caoperatisag  Units*.     LiJse<rstGx,y  of  Pathology  &  Eistoo&ssaistry,  HIMU 
Lafecratcsry  of  Pathology,  ECX' 


Maa  Years: 

ToWd  1  6/12 

Profeseio&Rl      1 
©t&sr  6/12 


Project  Xteseriptioa; 
Objectives: 


To  detft-raisje  tstostfesr  Interference  with  the  faactioBiag  of  ssito* 
Gfemdri&l  flsusyass  leafis  to  seopla^la.     Specifically,  it  is  tegjirtftl 
fiEd  a  single  dye  vMch;  l)  is  ssfis<s*"6eil  %  MtocfeenSria;  2)  affect?- 
functioning  of  -aitceltGagri&l    easyass,  ®asi  35  ia&sses  neoplasia.    Tlaen, 
per&aps,  a  ccsmsction  "fcetwon  t&e&e  two  fts&etioae  of  a  stag3.e  @@m1 


Tmscsrs  feav<s  "been  produces  hj  rep@©t«d  taj^ticia  of  trae  trlpfesfiyl- 
ya©  (Fast  Green,  FCF,  e*ad  Lis&t  Ores®,  SF,  yelltswiafe) .    Th& 
saatafcolissa  of  tSsase  tu*aors  i©  "fesing  GOTp&r@d  with  tfeat  of  o&teer  tia?/ 
©md  of  oogsral  ret  tissues,    ftifc  effects  of  tie  t#o  d^®s  c©  tte®  fuaet 
©f  saitacfessifiri&l  ensues  of  iscraal  rat  tissaes  are  isaQe*  stujfiy. 

Part  B  included;  lee    £J  Bo    /sT7 
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Efforts  are  he  ins  ^s^6  k©  find  G  method  "by  'abicli  significi 
OJBtsacfcs  of  the  dye,  Janus  green  B,  «&ieh  is  inictm  to  affect  site- 
eheadrial  essyjaes,  can  fee  injected  Sato  rats  or  niee.    Vfcen  such  a 
sethod  is  at  hand,  this  dye  will  "bs  exssained  for  caaaeerogenie  activity. 


Control  rate  routinely  ir^eeted  with  distil&sa  vats?  did  not 
develop  any  neoplasias,  -whereas  these  concurrently  receiving  <3ye 
infections  produced  a  very  hij$t  psreeatege  of  turaore.    Aniaals  re- 
ceiving a  single  injection  of  dye  or  distilled  vs&er  have  not  developed 
tUEore  during  17  28>nths  of  observation. 

Hie  original,  induced,  tumors  appeared  somewhat  earlier  io 
Fast  Qree&^treated  aaijesie,  ©specially  1b.  those  eftich  initially  ree« 
6$  dye.    This  is  probably  due  to  the  fact  that  a  larger  total  cssoant  of 
this  dye  could  he  given  before  scute  toxic  effects  limited  its  afisainis* 
tratioa. 

Cytological  variation  uitfeio  single  tutors  is  ©s  greet  es  that 
seen  is  the  ■aho&e  group.     Structure  varied  fma  areas  with  spindle 
cells  end  considerable  collagen  to  highly  ee  Haley  areas. 

Pour  turner  lines,  originating  fres  these  dye-induced  tueors, 
are  feeing  ssaiata&aed. 

It  is  an  interesting  aide  ote-ervatica  that  the  two  tumor  lines 
erigitss&lag  frca  Idght  (h^aa-Is&used  tuettrs  eossetihsBS  produce  sisrked 
dtegss  in  the  testes  (ateophy  of  ©eraiaiferoisg  tubules),  ovaries- 
^hypertrophy,  excessive  lutsihisa&ien,  hOT&afhegal,  end  adrenal  glands 
Chyper trophy,  hesssaorrhage).    On©  of  these  lines  also  often  ^tastaej 
"by  es&olu©,  to  the  lungs. 

SreliEai&ss'y  studies  of  the  Betaholiea  of  the  induced  &b&  trans- 
planted  ttasors  show  that  they  have  a  very  lew  rate  of  glycolysis,  fcfeile 
respiration  ho®  not  been  deas&snsirehle* 

Stvsdies  of  the  effects  of  the  dy^e  en  the  ssetaholtsffi!  of  norsal 
rat  tissues  have  shown  that,  at  the  concentration  tested,  light  Green 
affected  a  masker  of  ensyases  that  -Vml  ©reea  does  not,  •kMIs  a  few 
other  ensyaes  ere  effected  fey  both  dysss. 

g?»  of  the  Institute: 


Beth_  viruses  C®2©ssm*ts|  m&  altered  stfteelSitLo?  particles 

sswe  fee&a  isgslieated  as  the  &§m&  of  earner.    IMS  ®ti 
is  ea  effort  t®  detenaina  the'  relatiou  of  rttocheaaria  to  thees  p«s®isle 
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Proposed  Ceurae  of  the  Rrejeet: 

Metabolic  analysis  of  the  tveaers,  with  specie!  reference  to 
their  Mtcchondria,  will  be  completed. 

Further  studies  of  the  bicchgaiical  and  biophysical  effects  of 
Light  Green  o@d  Fast  Greea  viH  'fee  ufidertslsea. 

It  vill  ©gain  be  att®3ptsd  to  produce  tanar©  vita  Jteaas  green  B. 

Further  studies  of  the  eazyBje  ecs^>lsss&irt  of  mitochondria  vill 
be  ssade .    $hea  sore  is  fcaova  oa  this  subject,  it  vill  be  easier  to 
discover  the  whole  role  of  these  organelles  in  noras&l  and  neoplastic 
life  processes. 

Attempts  will  be  aside  to  assist  Br.  da  Bisy  in  transferring 
mitochondria  from  twasor  cells  to  som&l  cells,  to  see  whether  the 
latter  cells  then  become  neoplastic.  This  \*ould  also  clarify  the 
role  of  jsitoehendria  ia  jsecplaeis. 

Attempts  vill  also  be  ^ide  to  help  Dr.  du  "Bug  in  his  steadies 
of  the  effects  of  carcinogjeaie  agents  on  parts  of  the  cell  other  than 
the  aiteehoEdria. 

Stte  two  triphenyliaethaae  dyes  vill  be  provided  to  Miss  Jane 
Shcwsere  so  afee  ess  staidy  their  staining  ©sd  ofeher  sssppholagieal 
reactions  with  living  ffiitocfeoadria. 


Serial  Ho.  BBB^ 
K5B-HX3  1.     Infectious  Diseases 

Ix><££vl&i&i  Fro^eet  Eeporfc  2.    Basic  Studies  Seetioi 

Calendar  Tear  195^  3-    Betfeasda,  Msrylscd 


Part  A. 


Project  Title:    Cftaroctetfisaticai  of  Mitoe&eadria 
Principal  Investigator:    Jano  Skovesre 
Otfeer  Invest  ig&tora:    Br.  E.  dti  Boy 


Cooperating  ttoite:    Dr.  W.  C.  Alfcrd,  Ctesaistry  Section,  HXAXD, 
aaid  Br.  B.  &*  Vivian,  Laboratory  of  Cancer 


Total  9/12 

FrofesslGaal     6/12 

Ofc&ar  3/12 


Fre>|get  Beseriptiflsa: 


To  discetfar  t&©  feliicts&sEaical  esfoare  of  t&e  specificity  of.  isito 
ctexirial  sufo?it©l  stai'eisg  wit&  Jsbhs  ©?ee&  B  end  otter  dysrs- 


'B&s  ejseeif ic  staising  of  s&tce&flasSria  with  Jams  grea&  B  tf&s  s&osm 
to  depend  ca  specific  sorption  of  tSe  dye  ca  sdtocIa^ariaL  Ifiei,  essad  on 
tlsa  ®3BStroa«»t3?affis£ errii^g  propsrties  of  Jaaus  {E?®en  B  1b  t&o  prcsaaes 
of  flfis^e-flsyin  ccssgpleasss .     Sin  or&sr  to  stufiy  t&e  e3^troa»tsraosf erring 
property  of  t&e  Sye  sopsaisfiseiy,  ev^pers&tsate  froa  fractionated  eelis 
were  investigated.    Redaction  of  t&e  dye,  lactic  ©aid  forasatlon  ecd  osg^gea 
uptetee  vera  measured  sffiecEstriealSy  ©ad  speetsoseople&lly'    For  coa^csrisca 
a  sseead  djs,  p&eassiaitsa  fiset&o  sulfate  «ss  ©a&easively  studied. 

Part  B  inelnflafl:  Tea-    /"**7  No    /xj 
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lea*  Fisdis 


A  rmSoer  of  deasydrogsnases*  present  in  liver  zaitoclaDn&ria,  vers 
fcussd  in  liver  supematants  functionally  connected  tfitli  flavoprotein. 
T&eir  activity  could  fce  measured  by  osygen  uptake  in  the  presence  of 
«?esn3S  green  B  said  t&e  expropriate  substrate.    Tne  ssane  dehydrogenases, 
present  cos  brain  Mtoc&ondria.,  were  f  ound  in  brain  supernataats  witnout 
functional  flavoprotein.    T&eir  activity  could  "be  sseasured  by  osygen 
uptelse  in  t&e  presence  of  phenasinliss  raetho  sulfate  and  *t&e  appropriate 
substrate.    SMs  dye  oxidises  coenzyme  I  and  tfeue  detects  coansyae  X  requir- 
ing  ddkydrogenases  without  a  f l&voprotein  i&terisedifiry.    The  conditions 
under  tffliebp&sn&sios  can  "be  used  have  "been  defined. 

Signif&eaaee  to  tbe  Broggaa  of  the  Institute; . 

Differential  use  of  t&e  t»  dyes  can  elucidate  the  ccaplexity  of 
enzysses  in  biological  fluids.,  and  supply  as  index  for  ©itocnondrial 
stability. 

Proposed  Course  of  Brojeet; 

Completed,  except  for  application  to  other  setahoiic  problesss. 


Serial  No.  NIAID-96 
PHS-NXH  1.  Infectious  Disc 

Individual  Project  Report      2.  Basic  Studies  & 
Calendar  feea?  195^         3.  Bet&es&a,  Maryland 


Part  A, 


Project  Title:  Cytcpat&csea&ie  effect  in  single  cells  in  tissue 
culture. 


Principal  Xnvestigater;  Jans  L.  Sfccwaere 

Cooperating  tfetts;  none 

Keas.  years; 

Total  9/12 

Professional  6/22 

Other  3/12 

Project  Descriptions 

Objjeetivess 

To  study  the  aorphologieal  and  aatsholic  effects  of  virus  inf eatico 
of  individual  virus  infected  cells  la  tissue  culture  <> 

Methods  lipaployeds 

ttevfcsy  kidney  and  established  huaan  end  otter  cell  lines  are  grows 
on  cover  slips,  then  placed  in  a  special  tissue  culture  chutyer.    ffe&er 
direct  phase  and  dark  field  ssicrcscopy  the  virus  inoculum  is  introduced* 
SUbvital  staining  is  also  used  to  determine  changes  in  dehydrogenase 
activity.    Cine-  and  still  phctcmdcrographic  records  are  Bade. 

Major  PinaingBS 

A  speeial  tissue  culture  chamber  with  motor-driven  liquid  flow 
regulation  has  been  adapted  for  phase  and  dark  field  microscopy.    The 
penetration  and  intracellular  Bultlplicatlon  of  microscopically  visible 
pathogens  such  as  toxoplasma  is  under  study.    The  organisas  appear  to  grov 

Part  B  Included;  tee    Fl  So    /at? 
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la  t&$  ©alls  wit&  little  visible  effect  caa  Bitoeteeaxdrla  or  otfcer  eyto* 
plasaic  eoapomeats  ia  early  stsges  ©f  i©feeti©».     "L"  cell©  tear®  eo  for 
proven  t&n  jaost  favorable  test  Material  for  Microscopic  studies  is  t&» 
flew 


SifiDlfleeaaeifc  to  tfoe  Pcogcesa  of  ttes  Institutes 

Htarpbologieal  or  vital  staining  evidence  of  early  specific  effects 
of  virus  lfivasioa  of  a  cell  nay  indicate  ttee  locus  of  virus  effect  „ 

RfoposeA  Course  of  tfee  Project  s 

FUrtfrer  study  of  sae^p&ologieel  steals  of  eubcelialiar  eleaaeute 
follcwieg  the  ie&roduetioa  of  pafc&ogeaie  bacteria  acd  viruses. 


Serisa  Ho,  HIA2D-97 
PBS-NIH  1.     Infectious  Diseases 

Ic&ividual  Project  Reparfc  2.     Basic  Studies  Secti 

Calendar  Yaae  195©  3*    Betfeesda,  Maryland 


Part  A» 


Pa?©4©et  Title:     Biology  of  Bsitoc&cffiSria  aad  its  relation  to 
esdogiKROtts  cssd  vjbpal  diseases 


Principal  forest  ig^tox1:     Dip.  H»  G»  &u  Bay 


Otter  fxwsstigatcs'e:     Dr.  H.  L„  EasgeXbacb*  Jo  L»  Sfeowacre  aad 
M,  A<>  Steigse? 


CoageraifciBg  Chits :    Bz»„  W.  Co  Alfoyd,  Cteaistry  Beetles, 


Total  1  3/12 

Ifrofsseieml         9/12 

OtBttT  6/12 


Rrojset  Xtescs'ip&ia©; 

Objective®; 

Biological  definition  of  ao&jaal  iresrstts  patbogeaic  or  virus* 
altered  &itoc£@ad?la. 

>i 


Ttoa  seifeods  efiecsr^ass  tlie  epplicatica  of  tfee  cytoe&jsEiic&l  f  ind- 
iags  reported  undar  project  No.  HIAX2)»95-    Tfeey  are  also  ccfices-asd  vitto 
iEcreasieg  t&e  effieiesey  of  ax&g'&etittg  m&ia  fey  K&iatainiag  fwactS 
integrity  of  isolated  aitocfecsdria,  as  ssessismd  saetafeclically.    The 
results  a?®  applied  is  tissue  culture  for  loag  terra  H&ioteztoa&e  of 
iaolesfcad  sit&ctaa.dri&.  . 

Part  B  laclwfi€sa  Tea    /~§7  K»    ZZ7 
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A  survey  of  sitoefeoadria  from  various  orga&s  was  expanded,  in 
order  t©  find  ESJitoefeoiadria  %-$2ie&  maintained  t&e3r  ffietskolis  ftmcticm 
for  periods  Icsk^s?  t&ssa  6-8  laours.    JCitoc&enfiria,  prepared  from  gtiis 
pig  intestines  remain  fully  active  for  extended  periods.    Their  r;- 
la  ©altipliesticn  of  appropriate  virisseg  ie  'fceing  studied. 

Significance  to  the  Proffgsra  of  the  Institute : 

If  jsaiateaartee  of  the  sastabolie  function  of  mitochondria  in  y. 
ccaild  tee  sceo^lisbed  for  periods  longer  tlian  6*8  fecrors,  tfee  ifflportJ 
of  tfees©  elesseats  for  tise  ceil  couM  tee  further  shown,  and  tteelr  role  in 
virus  sailtiplieatian  deterained. 

Proposed  Course  of  Project: 

Fisrtiteer  ©ssperinents  on  tfes  role  of  mitochondria  in  protein,  and 
nuelaic  acid  Eaetabolisia  will  tee  done.    Atfcespts  at  in  vitro  cultivscfc 
will  tee  centiausd*  especially  v±fh  subeel&Blar  fr  act  iocs  obtained  frcja 
cells  in  tissue  culture.    ^edification  of  SLitocsoE&rifc  tey  cfceaieal  . 
will  tee  studied. 


Serial  Ho,  NIA2D-97 

Part  B;  Honors,  Awaap&s,  end  Publications 

Publications  at&er  thaas  abstracts  from  t&is  projects 

du  B**y,  H.  ®.  acfl  M.  L.  Ifflsselbaofe.  Glucose  Utilisation  by  Wasfaed 
Hltceftcsadria  of  Kccmal  aad  Neoplastic  House  Tissues.  J,  of 
Nstl.  Csseer  Inst.  03:  403-1*08,  Feb.  1958. 

du  Buy,  a.  G.  Kiteehcsn&ria  in  Brain  a©  t&e  Sites  of  its  Metabolic 
Activity.  Neurology  8:  6*9«71,  April  1958. 


Serial  No.  NIAH 
HB-S5B  1.     Infectious  Dj 

individual  Project  Report  2.     Basic  Stud.,, 

Caleadar  Year  1958  3.    Betfessda,  Ma 


PsHPt  A* 


Project  Titls:     Ccfflparisoa  of  tlie  properties  of  crude 
eyyst&llis2d  Ca&sackie  A-10  virus. 


Principal  Investigator:     Br-  S.  6.  du  Buy 

Ofc&er  investigators:    Mary  Steigaer 

Cooperetlag  Uaits:     Dr.  W.  Co  Alfcrd  (Laboratory  of  C&ejsical 

Ffcare&cology)  and  Er.  F„  S.  Br&daEtt  (Laboratory 
of  Pisyeieal  Biology),  BMSDo 


faa  Years: 

Total  9/12 

Profess Igb&I  3/12 

©tS&sr  6/12 


To  ©M&ia  pr«para£icsss  of  purif  ied  erysttalliss  virus  ®M  compare 
it©  propertto®  •wits  tfes&  of  ertide  Cossssekia  A- 10  virus. 


CossscMe  A-10  virus  of  suelliag  ebousgs  origin  is  p?srif  led  and 
coaeofitrafced  Tsy  dseslcal  ®aaj&  u3.trac®Q$rifugal  iBeegos.  Psarlfied  virus 
is  sa&alyased  for  profcaia  ssad  oaselaie  ©eid  content. 

Tfesa  sntiggnic  activity  St  vsrieas  stages  of  purification,  is  coh» 
pared  wLtb  tfest  of  crude  prepsrs.t£«Ba,  usiasg  neutralisation,  ®gar»diffu0i<gs 
B&d  etfosr  t®e2mi<2ues.    Tfee  virus  aucleoprotein  is  chemically  ccsperafi 
witfe  t&»  expropriate  aacXeopeoteia  of  tb©  feost  (sueMfig  ifcoase  suselel. 

Part  B  included:  Yes    £^J  Ko    /if/ 


Tlae  antigenic  activity  of  purified  virus  diluted  to  tfee  ssssse 
tit&r  es  t&e  crude  suspension  is  siasilsar  to  t&at  of  t&e  crude  virus 
wtaa  injected  by  tise  routine  saet&od  ia  adult  male  alee.  One  si.  of 
&  l/lOO  dilution  of  satisgrias  obtained  lay  the  use  of  ©itfeer  antigen 
tJill  seuts'ali&s  10°  to  1CP  infective  doses  of  ©itker  crude  or  puri- 
fied virus.  Tiers  seess  to  be  a  linear  relationship  betveen  antigen 
m&  antibody  st  all  cc&eentratioTLs  studied,  indicating  tfeat  no  tiseus 
satibodies  are  involved. 

Signifieajage  to  the  Pgoyga  of  tiae  Institute; 

Definitive  information  concerning  physical  and  e&eisical  proper- 
ties of  purified  aais&l  viruses  is  very  seager.     Sue&  information  is 
essential  to  t&e  better  uMerstsssdieg  of  the  Kec&saisjss  of  virus 
infection 

l!ropo6ed_Courge  of  tfee  Projects 

Furt&sr  itoajicaiSogieal  analysis  of  t&e  virus  at  various  st$@s8 
of  purification  is  being  carried  out.    Krelissinary  studies  on  tfee 
caspespison,  of  tfes  mueleoprctein  of  tfee  feast  tissue  sM  tSue  virtss  are 
in  pro®^ess. 
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Project  TItto:     Growth  and  flatabolisaj  of  Rickettsiae 
Principal    {Investigator:     Elizabeths.   Jackson 
Other  (Investigators:     Hop©  E.  ttopps  end  Joseph  £.  SsiedeS 
Cooperating  lb) its;     Won© 
§3an  Years  ^Calendar  year    19583: 


Total 

Professional 

Other 


4  1/3 
2  1/3 
2 


Project  Description: 

Objectives:  The  objectives  ere:   12  the  elucidation  of  the 
nutritional  and  stetabol  ic  retirements  for  the  proliferation  of  the 
rickettsiae  and,,  conversely,  a  study  of  scro®  inhibitors  of  rickettsial 
multiplication;  2])  accumulation  of  information  which  ©ay  lead  to 
eradication  of  the  carrier  state  in  persons  convalescent  from  typhus 
and  typhoid  fevers  through  studies  on  tissue  cultures  infested  aith 


Part  6  included:  Y©3  /  X  / 


-  2- 

rickettsiae  or  J&J^ggJJJL  .tXSlM&sIS  and  subjected  to  various  fhsra* 
peutic  regieaens;  3S  laboratory  evaluation  of  current  ccsaoercial 
epidemic  typhus  vaccines  and  development  of  improvements  in  the 
vaccine  end  its  assay* 

llriJtoriS-SBLtotitafc  The  ordinary  procedures  used  in  a 
research  laboratory  engaged  in  studies  on  rickettsial  end  other 
Microbial  agents  were  eeployedo 

l&USLiUfi&UlSS?  !^  JtUsHMtSlflL ^aath.fl  Observations 
sumasr i zed  in  last  year's  report  emphasized  the  extre«se  sensitivity 
of  the  rickettsise  to  the  Bietefc© lie  status  of  their  host  cells; 
interference  with  normal  host  cell  activity  either  through 
nutritional  depletion  or  the  presence  of  antlosetabo'l  ites  and 
enzyae  inhibitors  markedly  decreased  rickettsial  growth  and 
survival.  Recent  exper  inaents  have  shown  that  temperature  of 
incubation  also  influences  the  ability  of  the  ceils  to  support 
rickettsial  proliferation.  Thus,  multiplication  of  the  micro*' 
Grgsnisras  occurred  in  cells  held  in  complex  fsediisa  incubated  at 
23°G,  35  C  and  40  C  but  EJSKifsai  growth  was  appreciably  delayed  at 
the  lowest  and  highest  temperatures.  On  the  other  band*  in  cells 
kepi  alive  in  simple  balanced  salt  solution  at  the  3  temperatures, 
rickettsial  survival  was  an  inverse  function  of  temperature ,  being 
maximal  at  25°C» 

Exhaustive  efforts  to  substantiate  the  claims  of  Paretsky 
f J  ILL  regarding  successful  propagation  of  rickettsias  in  an 
acellular  medium  yielded  consistently  negative  results  even  when 
materials  supplied  by  the  Kansas  workers  were  employed.  Although 
several  types  of  observations  raade  by  the  Kansas  group  were 
duplicated  in  some  of  the  current  tests,  these  did  not  warrant  an 
interpretation  of  proliferation  of  rickettsiae,   instead  they 
indicated:  a)  persistence  of  viability  of  a  minute  number  of  the 
original  &,  jfc$rpjfe$;JL  inoculated  into  the  medium,  and  b)  small  changes 
in  the  total  protein  nitrogen  in  the  culture  which  were  within  the 
limits  of  variability  of  the  analytical  sethodo  Details  of  the 
work  were  reported  to  the  Commission  on  Rickettsial  Diseases,  AFEB, 
in   the  spring  of  1958.  2)  fiejrrn[ejr  £|aje.„  The  annual  report  of 
1956  reported  successful  "curing"  of  tissue  cultures  which  had 
been  infected  with  JJ.  tsutsu,o^as^jl  and  treated  with  chloramphenicol* 
These  studies  have  been  amplified  and  ere  described  in  two  public 
cations  listed  under  Part  §<>  Kost  ©f  the  current  efforts  along 
such  lines  have  been  devoted  to  attempts  to  "cure"  tissue  cultures  intfee** 
ted  w i th  5£lsm$JJ&  lxah.Qfta   in  these  experiments,  the  design  of  which  was 
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based  on  the  host  seilTiskettsia  model,  cultures  of  Eerie' s  L929 
mouse  fibroblast  cell  ©era  infected  with  the  Ty=2  strain  of  J.,  tyffihftsa, 
at  a  ratio  of  about  50  bacteria  to  one  L  cell;  after  en  Incubation 
period  of  about  one  hour,  the  cells  w©f®  eashed  3  tiees  to' remove  as 
m&ny  extracellular  organisms  as  possible  and  then  incubated  st  35^. 
Since  the  bacteria  grew  rapidly  in  the  rich  medium  employed  for 
cultivation  of  the  tissue  cefis,  streptomycin  (20  «g/f?ill  was  added 
to  all  the  infected  cultures  to  depress  extracellular  growth;  this 
concentration  of  antibiotic  did  not  isarkedly  inhibit  Intracellular 
growth  of  fh®  organisms.  After  24  hours  Eften   It  ®as  ascertained 
by  microscopic  examination  of  stained  preparations  that  Jntra~ 
cellular  multiplication  had  occurred,;  the  infected  cells  «ero  cashed 
and  resuspended  in  fresh  medium  containing  only  the  antibiotic  or 
antibiotic  combinations  under  test. 

jjn  j^Jtro  sensitivity  tests  carried  out  in  both  bscterio*3 
logical  raediusa  and  in  the  tissue  culture  medium  gave,  aith  one 
exception,  comparable  values  and  indicated  that  growth  of  the 
organism  sas  completely  Inhibited  by  6.2  units/mi  of  penicillin, 
3.12  ug/isl  of  streptomycin  and  6.2  ug/mt  of  chloramphenicol.  Grossth 
was  completely  inhibited  by  2.0  ug/roi  of  ehjortetrasycllne  when 
tested  In  nutrient  broth  and  by  25  ug/ral  when  tested  in  tissue 
culture  medium.  In  the  infected  ceil  system  none  of  these  antibiotics 
when  employed  singly  at  3  •  10  times  these  concentrations  eas  capable 
of  freeing  the  cultures  of  bacteria.  However,  successful  "cures" 
were  obtained  in  Its©  experiments  in  which  combinations  of  antibiotics 
Here  employed,  i.e.,  one  with  chloramphenicol  and  streptomycin  and 
one  with  chloramphenicol^  streptomycin  and  panic! II in.  In  each 
case  it  was  necessary  to  treat  for  at  least  3  weeks  to  eliminate  all 
of  the  bacteria;  moreover,  ir'm  proportion  of  successful  "cures"  sses 
lea,  being  2  in  13  attempts.  While  apparent  "cures"  eero  observed 
in  too  instances  eith  a  combination  of  penicillin  and  chloramphenicol 
it*  ,ftvflif9sa,  was  eventually  recovered  from  each  of  these  cultures. 
Experimental  failures  were  due  in  large  part  to  the  emergence  of 
&•  &Sigyys  variants,  resistant  to  on©  or  more  of  the  antibiotics 
employed.  The  present  observations  emphasize  the  difficulty  of 
inhibiting  intracellular  growth  even  when  clinically  effective 
levels  of  antibiotic  are  present.  Since  the  organism  «as  highly 
sensitive  to  the  antibiotics  when  tested  in  vitro*  on©  is  led  to 
suspect  that:  a)  in  the  intracellular  position  the  bacteria  are 
not  subjected  to  en  effective  concentration  of  antibiotic  either 
because  of  poor  penetration  or  of  sequestration  of  intracellular 
antibiotic  or  b)  the  bacteria  may  bs  in  an  ottered  metabolic  state 
approaching  that  of  tfes  resting  organism  which  is  less  susceptible 
to  antibiotic  action  than  is  the  rapidly  growing  'acferiua. 


NIAI0_*d9 


3>  IffilSES  «H§S&IJi£«  Suring  the  course  of  studies  designed  for 
another  purpose  Dr.  Winston  54.  Price  of  Johns  Hopkins  Saraanized 
a  group  of  150  children^,  aged  7H2,  with  2.0  mi  ©f  eorereercial 
epidemic  typhis  vaccine  given  over  a  7«sj©nth  period.  Serial  speci" 
mans  of  sera  eoJ  f acted  before,  during  and  after  the  course  of 
inoculation  and  scales  of  the  vaccines  employed  were  made  available 
for  examination  by  this  Unit.  The  Jots  of  vaccine  on  reassay  «et 
the  potency  standards  for  commercial  typhus  vaccine.  After  completion 


of  vaccinations  approjc 
developed  cosapieiasnt  f 
lent i tox i  nj  dev© I oped 


raateiy  threes-fourths  of  Price's  entire  group 
iz'mg  antibodies  while  neutralizing  antibodies 
n  29  of  the  30  persons  i93$)   whose  sera  tfer® 
tested.  Although  the  antibody  responses  evoked  by  these  current 
vaccines  snay  be  considered  as  fairly  set isf actor y„   they  ©er©  sofflewhat 
lower  than  those  obtained  under  comparable  circu^ta&ces  .during  the 
early  i940*s  with  the  typhus  vaccinas  produced  at  that  'tis®. 

studies  of  this  group  concerning  rickettsial  behavior  in  tissue 
cultures  provides  information  on  a-f&oot  of  tntracei  lutar  parasitise  sli 
but  ignored  by  others,  i  e  ,  the  paradoxical  situation  of  microbial 
agents  which  are  capable  of  carrying  out  a  &ide  variety  of  Gsstaboltc 
activities  i$,  xLJ^ESt  Vet  ar<3  completely  dependent  on  their  host  cells 
for  growth  and  reproduction.  The  rickettsia^host  cell  jsodel  provides 
an  e^ellent  tool  for  studying  not  only  nutritional  and  naetabol ie 
interrelationships  b%if  problems  of  the  chessetherapy  of  infected  cells 
as  »e I J . 

Studies  on  rickettsial  vaccines  pursued  on  a  limited  but 
continuing  basis  provide  an  opportunity  for  introducing  neat  techniques 
and  ideas  into  the  preparation  of  materials  which  ssight  possess 
greater  isssunogenicity  and  stability. 

E^m%i±$&WMMJMr^\^J     Investigation*  concerning 
the  role  of  the  host  call  and  its  environment  on  the  grosjth  of 
rSckettSjee  in  tissue  culture  ceils  Bill  be  continued.  In  attempting 
to  gain  further  insight  into  the  profetes*  of  latent  infectious,  essphasis 
will  be  placed  on  a  study  of  the  saechsniass  by  which  rickettsial 
infectivify  is  rapidly  lost  when  these  organisms  are  present  in 
raainouri shed  calls. 

.  EKpericaanta  concerning  the  elimination  of  j$jBJj3j»oneJ.tJ|  &WP«9$,& 
fro®  infected  tissues  will  be  continued  but  with  sase  de*»aroph&sis 
unless  ©ore  striking  therapeutic  effects  can  be  obtained  with 
severs  i  other  «t  I  microbial  substances  am  under  consideration. 

Studies  on  epidemic  typhus  vaccine  will  be  oenticaued  with 
the  objectives  of  aS  developing  a  purified,  concentrated*  highly 
joaBunogenie  preparation  of  jg.  jffiggligkj,,  stabile  in  the  iyophilized 
state  for  a  rasaber  of  years,  to  be  used  as  one  ecsaponcnt  in  a  poly* 
vaient  vaccine;  b)  developing  a  store  sensitive  and  reproducible 
potency  assay  for  epidemic  typhus  vaccine  than  that  currently  estp  loved. 


Serial  Ma. NIAMLjiff. 
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Pa£tJL    Honors,  Awards*  end  Pub  Heat  ions 

Publications  other  than  abstracts  fross  this  project: 

Kopps,  N.E.»  Jackson,  E.B.*  Oenauskas,  J.X.,  and 

Smadel,  J.E.     Study  on  the  growth  of  rickettsla®. 
HJ.    Infittenc*  of  eatrsc© flu iar  enviroruaent  on  the 
growth  of  iltekstiaia  lgu.igLagsgRash.1   in  tissue  culture 
cells.     J.    Immunol        in  press  St©  appear  early  1959). 

Hopps,  K.E  ,  Jackson,  E.B.,  Denausfeoa, J.X.,  end  Sraadel,  J.E. 
Study  on  the  growth  of  rickettsies.      8V.  Effect  of 
chloramphenicol  and  several  taetabol  ic   inhibitors  on 
the  multiplication  of  BJ£k££fei2    j£H&|&fflMa&±  in 
tissue  culture  cells.     J.   Ssauunol.      in  press 
<Jto  tappesr  osrly  59593. 

Woodward,,  T.E.,  and  Sraedel,  J.E.     Rickettsial    infections* 
Chapters  159-167.      Oh  Wsrrlson,  T.R.   Ged.J: 
Principles  of  internal  Eqedjcfne.  3rd  edit.     New  York, 
*tc6re«-Hill  Book  Co.    Inc.,   1958,  pp.    IQ20»S 


Sraadel,  J.E.     Ksmorrhagic  fever.  Chapter  191.     in  Harrison, 
T.R.   Ced.)s    EtiMMj&S&M&mim&&m> 
3rd  edit,  ffew  York,  Sfcerea-Hi  II  Book  Co.    Inc.,   S95S, 
pp.   1099- ISO! . 


Honors  end  Asards  relating  to  this  project: 
Kene 
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Project  Title: 


Serologic  epidemiology  of  numerous  and  prevalent 
virus  infections. 


Principal  Investigator:  Or.  R.  J0  Huebaer 


Other  Investigators:  Dr.  W.P.  Rowe,  Or.  L.  Rosen,  Dr.  R^.Chanockj, 
Or,  P.  Ro  Abinantie  end  Mr.   H.C.  Turner,, 


Cooperating  Units:  Nil  MSB, 


Collaborative  study  on  cerebral  palsy, 
rcental  retardation,  and  other  neuron- 
logical  and  sensory  disorders  of  infancy 
and  childhood  COr.  Richard  ^aslandK 


Man  Years  {calendar  year  1958) 


Tote  1 : 

5/12 

Prof ess  tonal: 

1/12 

Other: 

4/12 

jtives-.  To  apply  newly  developed  viral  serologic  methods 
to  a  broad  end  integrated  study  of  the  roles  of  numerous  newly  recognizee 
viruses  C 70  to  803  in  the  high  morbidity  of  acute  undifferentiated 
respiratory  diseasss,  chronic  diseases,  birth  defects,  and  birth  wastage < 

ftfothocjs,  EBjPjjaBSi*  Simplified  serologic  techniques,  including 
complement  fixation  tests,  hemagglutination-'inhibitSon,  hemadsorption, 
neutralization,  and  tissue  culture  neutralization  tests  are  now  ava it- 
able  for  the  diagnosis  of  70  to  80  common  viral  diseases.  Some  of  the 
tests  give  group  responses, of hers,  specific  responses;  some  require 
additional  standardization  for  mass  testing. 


Part  G  included. 


Yes  i&J 


No 
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A  major  problem  is  the  technical  one  of  producing  standardized  and 
otherwise  suitable  antigens  and  virus  suspensions  and  antiserum  for  such 
tests.  This  is  largely  a  logistic  problem  which  can  be  solved  readily  by 
stimulating  interest  in  producing  such  materials  by  reputable  commercial 
Concerns.  This  latter  problem  resolves  itself  into  the  matter  of  finance 
ing  the  reagent  production  enterprise.  The  solution  of  this  aspect  of 
the  problem  has  been  assumed  by  NINDB. 

Another  problem,  now  in  the  process  of  being  worked  out;  is  the 
supply  of  wel  l-trained  viral  sonologists.   In  collaboration  with  NilNDB, 
6  technicians  of  various  levels  and  experience  in  virus  research,  have 
been  employed  by  LID,  and  are  being  trained  on  the  Job  on  research 
problems  having  to  do  with  respiratory,  enterovirai,  and  other  common 
virus  diseases.  Within  the  next  year,  they  will  be  integrated  into  the 
present  activities  of  the  LID  serology  team,  and  some  will  likely  be 
separated  into  a  new  serologic  team  designed  to  deal  with  mass  serologic 
studies  not  currently  covered  by  existing  serologic  activities. 

Human  serums  for  viral  diagnosis  and  retrospective  analysis  of 
viral  experiences  wi 1 1  be  made  available  from  current  studies  of  i 1 1 
children  and  adults  with  the  common  acute  undifferentiated  respiratory 
diseases,  from  epidemiological  studies  of  special  suspected  virus  disease 
problems  of  contemporary  interest  to  UD,  end  the  serial  bleedings  taken 
from  mothers  during  the  course  of  pregnancy  and  from  the  infants  at  and 
after  birth,  as  outlined  in  the  Collaborative  Study  on  cerebral  palsy, 
mental  retardation,  and  other  neurological  and  sensory  disorders  of 
infancy  and  childhood,  of  N9NDB. 

Maior  Finding^:  See:  N|A|D~UD  Projects  Nos.  82,  83,  84,  101, 
102,  103,  104,  105,  I06„  The  subject  matter  of  this  program  has 
previously  been  described  in  other  special  projects,   lit  is  now  being 
formalized  as  a  new  project. 

S i on i f  i cance  to  Program  of  the  l nst i t ute i       Serologic  epidemiology 
of  virus  diseases  represents  the  only  method  by  which  the  importance  of 
some  viruses  in  human  disease  can  be  determined.  This  is  particularly 
true  of  viruses  that  are  difficult  to  isolate  or  viruses  whose  pathogenic 
activity  may  be  difficult  to  determine,  or  whose  effects  may  be  delayed 
or  not  recognized  unti i  long  after  infection,  as  is  the  case  of  rubella 
and  birth  defects. 

Collaboration  with  N9H08  in  this  study  will  enable  us  to  determine 
the  value  of  serologic  epidemiology  in  defining  the  clinical  importance 
of  70  to  80  new  viruses  of  man,  something  which  was  impossible  to  conceive 
of  only  several  years  ago,  because  of  the  lack  of  tools  available  at  that 
time. 

proposed  Courfie  qf  the  Projects  See:  "Methods  Employed". 
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gfiRT  B_:  Honors,  Awards,  and  Pub  i  i  cat  Jons. 

Publications  other  than  abstracts  from  this  project: 

Huebner,  R.  J.:  illnesses  due  to  adenoviruses,  fctodern  Medicine, 
26:  103-108,  1958. 

Huebner,  R.J.:  Clinical  importance  of  "new"  respiratory  viruses. 
Postgraduate  Med.,  23:  356-359,  1958. 

Huebner,  R.J.:  Coxsackie  and  ECHO  vfrsl  infections.   IN:  Csci l°Loeb 

Textbook  of  fctedicin®,  10th  Edition,  Russei I  L.  Ceci 1,  M.D.,  Editor, 
W.B.  Saunders  Co.,  Phi isdalphis.  in  press. 

Huebner,  R.J.:  irap!  ications  of  70  newly  recognized  viruses  in  man. 

Proceedings  of  Symposium  on  Perspectives  in  Virology,  Stenograph 
of  the  institute  of  Microbiology,  Rutgers  University,  New  Jersey. 
in  press. 

Huebner,  R.J.:  The  adenoviruses:  general  properties,  clinical  picture, 
zn6   laboratory  diagnosis.  Proceedings  of  th©  Sixth  international 
Congresses  on  Tropical  Medicine  end  Malaria,  Lisbon,  Portugal. 
on  press. 

Qreenberg,  M.,  and  Huebner,  R.J.:  Rickettsialpox,  1958.  Proceedings  of 
the  Sixth  international  Congresses  on  Tropical  Medicine  and  Malaria, 
Lisbon,  Portugal,  in  press. 

Hongrs  and  Awards  relating  to .this  project: 

Or,  R.J.  Huebner: 

Presented  invited  paper  at  Symposium  on  "Perspectives  in  Virology", 
sponsored  by  Harts  Mountain  Products  Corp.,  and  Rutgers  University, 
in  memory  of  Or.  F.R. 


Presented  lecture  at  Harvard  University  School  of  Public  Healthy 
as  Visiting  Lecturer  on  Microbiology,  December,  1958. 

Presented  lecture  at  Virus  institute,  Bratislava,  Bzechoslovakia, 
September,  1956. 


S@rJal  too  jmML^JSSL 


Part  B  continued; 
Honors  i^  continued  I: 
Dr.  R.  J0  Huebner: 


Presented  lecture  at  Snstitut®  of  Epidemiology  and  Microbiology,, 
Prague,,  Czechoslovakia^,  September ,  1958. 

Presented  two  invited  papers  at  6th  international  Congresses 
on  Tropical  Sfodicin®  and  ^Solaria,,  Lisbon,  Portugal,,  Sept.  1958, 

Presented  invited  paper  at  African  Public  Health  Assn.  fneetinga 
in  St.  Louisa  8to,„  October »  1958. 

Presented  invited  paper  at  Conference  of  State  and  Provincial 
Public  Health  Laboratory  Directors,,  St.  Louis,  Me.„  Octobers,  1958c 

Requested  by  W-tO  to  participate  in  a  roasting  of  a  scientific 
group  on  virus  diseases*  with  the  purpose  of  determining  how 
best  an  extension  of  the  research  activities  of  the  &WD  may 
be  achieved.  ©SJseva,  Switzerland,,  ttovember*  I958„ 
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Project  Title:  Study  of  Viruses  as  Causes  of  Respiratory  Illness 

in  Infancy  and  Early  Childhood* 

Principal  investigator:  Dr.  Robert  M.  Chanock 


Other  Investigators:  Dr0  M.  K*  Cook„  Dr.  R„  J 

Dr6  Karl  M.  Johnson,  Dr.  A„  Z„  Kapikian 

Cooperating  Units:   Dr.  Robert  Parrott^,  Chi  ldren°s  Hospital  Research 
Foundation,,  Washington,  D.  Co 

Man  Years  Cca  lender  year  8958) 
Total:       50/12 
Professional:  10/12 
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Project  Description: 

Objectives:   I.  To  search  for  new  agents  responsible  for  respira- 
tory illness  in  infancy  and  chi idhoodo  20  To  study  the  epidemiology  of 
viruses  which  have  recently  been  associated  with  respiratory  i I lness= 
3.  To  continue  the  study  of  the  natural  history  of  certain  we  1 1 ~e stab  Si  shed 
respiratory  viruses*,  i.e0»  their  epidemiology  and  contribution  to  the  over= 
all  respiratory  disease  experience  during  infancy  and  childhood,, 


Part  B  included  Yes  /  X/         No 
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Methods  Employed:   Infants  and  children  with  respiratory  i I Iness 

and  suitable  controls  without  such  illness  wall  be   studied  at  Children°s 
Hospital  of  DoCo  The  severe  respiratory  disease  syndromes  such  as 
bronchiolitis,,  laryngotrachaobronchitis,,  and  pneumonia  will  be  invests- 
gated  in  hospitalized  patients  while  the  milder  febrile  respiratory 
disease  syndromes'  will  be  studied  among  clinic  patients  and  other 
special  infant  population  groups , 

The  main  emphasis  will  be  on  the  use  of  various  tissue  culture 
techniques  for  virus  isolation,,  The  established  methods  successful  in 
the  isolation  of  adenoviruses,,  inf  Suenza„  "CA"j,  hemadsorption  viruses^ 
and  respiratory  syncytial  virus  will  be  utilized,,  For  the  myxoviruses,, 
i.e.,  influenza,  CA„  and  the  hemadsorption  viruses,,  the  hemadsorption 
technique  will  be  employed  for  the  detection  of  virus  in  inoculated 
tissue  cultures.  Exploratory  studies  will  attempt  to  apply  the  fluores- 
cent  antibody  technique  in  the  search  for  new  viruses,,  specif  Seal  I yf 
hypothetical  agents  which  may  grow  in  tissue  culture  but  which  cannot  be 
recognized  by  a  cell  destruction  effect  or  by  hemadsorption 

Viruses  isolated  during  the  course  of  this  study  will  be  identi- 
fied  by  serologic  means  and  by  other  biologic  character 5 st 5 cs.  Agents 
which  cannot  be  typed  with  the  available  antiserums  will  be  character- 
ized  and  an  effort  wi 18  be  made  to  define  their  role  in  human  disease. 
In  addition  to  virus  isolation,,  the  incidence  of  infection  with  known 
and  new  agents  will  be  estimated  by  a  serologic  study  employing  paired 
serums  from  as  many  respiratory  patients  and  control  individuals  as 
possible. 

Major  Findings;  During  the  past  year,,  two  new  respiratory  viruses 
have  been  recovered  using  the  hemadsorption  technique  combined  with 
monkey  kidney  tissue  culture.  One  hundred  and  thirty-four  strains  have 
been  isolated  from  children  with  respiratory  illness.  All  the  isolates 
could  be  classified  into  one  of  two  serologic  groups  -  either  Type  1  or 
Type  2  hemadsorption  virus.  Both  agents  were  shown  to  be  members  of  the 
myxovlrus  family  and  distinct  from  the  influenza  viruses. 

The  studies  carried  out  in  the  hospitals  indicated  that  the 
hemadsorption  viruses  were  associated  with  respiratory  illness.  These 
agents  were  recovered,  from  the  oropharynx  of  6$  of  infants  and  chi Idren 
with  respiratory  disease.  This  forms  a  lower  limit  for  the  estimate  of 
illness  associated  with  the  hemadsorption  viruses.  Serologic  study  of 
paired  serums  from  patients  with  respiratory  disease  indicated  that  27# 
of  such  illness  was  associated  with  hemadsorption  virus  infection. 

The  most  striking  association  of  these  viruses  with  disease  was 
seen  with  acute  laryngotracheobronchitiSj,  the  most  serious  respiratory 
illness  in  childhood.  Approximately  30$  of  such  disease  was  associated 
with  Type  2  hemadsorption  virus  infection. 
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Significance  to  the  Program  of  the,  institute;  Respiratory  disease 
is  the  most  frequent  infectious  disease  affecting  man.  During  infancy 
and  childhood,,  respiratory  infections  occur  most  commonly  and  in  their 
severest  form.  As  a  first  step  toward  immunoprophylaxis,  it  is  necessary 
to  define  the  agents  responsible  for  respiratory  illness.   In  addition, 
a  systematic  study  of  the  type  described  should  contribute  to  a  better 
understanding  of  the  natural  history  and  relative  importance  of  certain 
recently  described  viruses  C"JH",  "2060"0  "CA",  and  "respiratory 
syncytial")  in  the  total  respiratory  disease  complex.  The  benefits 
of  such  information  will  not  be  limited  to  the  pediatric  age  group,  since 
all  available  evidence  indicates  that  the  newer  agents  associated  with 
illness  in  infancy  and  childhood  are  also  associated  with  diseases  of  a 
generally  milder  nature  in  adults. 

Proposed  Course  of  the  Project;   Jt  is  planned  that  this  study 
will  continue  for  a  period  of  several  years,  since  the  available 
information  indicates  that  viruses  responsible  for  respiratory  illness 
vary  at  different  times  and  in  different  localities.  Therefore,  surveilh 
anc©  should  continue  in  order  to  comprehend  the  total  picture. 
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Chanock,  R.M.,  Parrott,  R„H,,  Cook,  !<„,,  Andrews,  B.E,, 
Bells  J.A,,  Reichelderfer,  T„,  Kapikian,  A.Z,.,, 
Mastrota,  FoM„,  and  Huebner,  R0J„:  Newly  recognized 
myxovi ruses  from  chi  Idren  with  respiratory  disease. 
New  England  J„  Med.,  258:  207=213,  !958, 

Chanock,  R.M.,  Parrott,  R.H.,  Bell,  J.A.,  Rowe,  W.P.,  and 
Huebner,  R.J.:  New  viruses  observed  in  children 
with  respiratory  diseases,  Pub.  Health  Repts,, 
23:  393-195,  1958. 

Chanock,  R.M.,  Vargosko,  A.,  luckey,  A.,  Cook,  M.X., 

Kapikian,  A.Z.,  Reicheiderfer,  T.,  and  Parrott,  R,: 
Association  of  hemadsorption  viruses  with  respiratory 
illness  in  childhood.  J„A0M0A0   fln  press. 

Chanock,  R.M.,  Parrott,  R0HoP  Cook,  M.K.,  and  Bel!,  J.A.: 

New  viral  agents  recovered  from  the  respiratory  tract 
of  infants  and  children.  Proceedings  of  the  N.Y. 
Academy  of  Medicine  Symposium  on  Virai  Diseases  of 
infancy  and  Chi  Idhood.   In  press. 


Honors  and  Awards  relating  to  this  project: 

Dr„  Robert  Mo  Chanock  selected  as  Member  of  Committee  for 
Classification  of  Myxovirus  Group  of  the  International 
Nomenclature  Committee,  7th  international  Microbiologic 
Congress.  Stockholm,,  August,  !958. 
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Project  Description: 

Object i yes:  I.  To  investigate  the  biological  and  antigenic 
properties  of  ne@ly  recognized  viruses  associated  with  respiratory 
illness.  2.  To  erark  out  methods  for  th®  production  of  antigens  to 
be  employed  in  the  serological  epidemiology  of  respiratory  disease. 
3.  To  adapt  certain  agents  to  growth  in  tissue  culture  in  order  to 
facilitate  serodiagnoses  and  epidemiologic  studies. 
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,,  ^tfjods  |fffi3J»oyed:  The  standard  methods  of  virus  character~ 
ization  ere  esapioyed.  Most  rang©  in  different  types  of  tissue 
cuitur©  and  animals*  growth  ire  tha  eisbryonated  egg,  sise* 
resistance  to  various  chaaicai  agents,  agglutination  ©f  various 
erythrocytes,  and  saost  important  of  ail,  antigenic  analysis. 
Antigenic  analysis  includes,  not  only  tests  with  specific  animal 
ssrtas  but  also  includes  a  study  of  reactions  of  th®   antigen  in 
question  with  paired  serums  fro®  persons  infected  wlih  related 
viruses.  Th®  antigenic  characterisation  ©f  th®  newer  viruses 
employs  the  neutral  isati on ,  e«pie©e«t«f  iaatton,,  hemagglutination" 
inhibition^,  and  hemadsorption**  inhibit  ion  techniques. 

For  th©  production  of  antigens  for  serologic  investigations* 
intensive  st&dy  is  rehired  to  determine  tha  opt  torn  host  system 
and  the  most  favorable  conditions  for  virus  growth. 

Fluorescent  microscopy  involving  the  ®s®  of  f  isaoreseein 
labelled  antibody  is  employed  for  th®   identification  of  an  agent 
suspected  of  an  association  with  respiratory  illness*  i.e., 
primary  atypical  pneisno^ia  IPAPJ  virus.  According  to  present 
information,  this  agent  grows  only  in  emhryonated  eggs,  4©es 
not  produce  ©bssrvabi®  changes  in  the  affected  ceils*  end  can 
only  be  worked  with  in  fhe   laboratory  aith  the   fluorescent 
antibody  technique.  This  technicjue  will  bo  employed  to  determine 
if  virus  is  present  in  any  ©f  the  various  tissue  culture  host 
systems  in  which  adaptation  will  be  attested. 

fttaior  FindifiQSf  The  r©c®ntiy  recovered  hemadsorption 
viruses  were  classified  into  2  groups  ot  hemadsorption  virus 
Type  I  and  Type  2.  Th©  biologic  properties  of  th©  2  viruses  were 
studied  end  *©und  to  be  those  characteristic  of  ssyssovi  ruses. 
Complement  fixation  sn4  hemagglutination  antigens  were  prepared 
for  botii  viruses  for  use  in  epidemiologic  surveys.  Antigenic 
analysis  using  serums  from  immunized  an  stasis  and  infected  persons 
Indicated  that  the  hemadsorption  viruses  types  I  and  Z  were 
distinct  free  other  myNOviruses.  Kevartfeeiess,  the  hemadsorption 
viruses  possessed  antigens  in  cession  with  the  othar  myxovirusss. 
The  closest  relationship  demonstrated  was  between  Sendai  and 
hemadsorption  virus  type  2. 

Uork  has  just  b@§un  on  the  virus  of  primary  atypical 
pneumonia  utilizing  fluorescent  microscopy  of  infected  chick 
embryo  tissues  as  tha  indicator  system.  St  has  been  possible 
to  propagate  the  virus  in  chick  embryos,  confirming  tha  report 
of  iiu. 


SerSai  m 
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of  the  biologic  end  antigenic  properties  of  the  newer  myscovi  ruses* 
specifically  the  hemadsorption  viruses*  is  required  in  order  t© 
perform  meaningful  epidemiologic  studies  of  th©  Importance  of 
these  agents  in  respiratory  disease.  The  problem  of  anti genie 
overlap  is  particularly  Jsaportant  when  on®  attests  to  determine 
by  serologic  essots  the  contribution  ©f  say  ©ember  of  the  mystovirus 
group  to  disease.  8n  studies  ensploying  single  sent®  specimens  ©f 
different  age  groups  and  from  individuals  residing  in  various 
localities*  the  proper  interpretation  of  serologic  results  in 
the  81  gist  of  ®rati genie  overlap  is  of  greet  iaiportanc©. 

The  problem  of  cold  agglutinin  positive  atypical  pneumonia 
has  bees  in  ©  state  of  confession  for  sat  least  15  years  since 
Eaton* s  original  publication  of  the  isolation  of  PAP  virus,  fcllth 
the  new  tool  of  fluorescent  microscopy*  it  should  be  possible  to 
determine  th©  role  this  agent  plays*  if  any,  in  pneusaonia,.  Also, 
the  possible  role  ©f  PAP  virus  in  m\k4  respiratory  disease  raay 
prov©  t©  be  of  sob®  pub! Is  health  importance. 

£E8B8SS&£BOOl^&£!E&ifi&l:  ^®  prebSeaa  ©f  antigenic 

overly  in  the  raymvsrus  group  will  be  studied  frosa  a  sw© 
practical  viosfpoint.,  Th®  prastsnt  studies  have  «^l©y©d  ]&%&$£&, 
serologic  techniques.  Th®  projected  studies  ©ill  eaapioyjji 
jgjyg*  challenge  experiments  in  ehlch  infection  with  on©  virus 
will  be  followed  after  an  interval  suitable  to  o^cfuds  inter* 
ferenc©  effects  vtrth   infection  Kith  a  related  virus.  Th© 
<|uentitativ0  aspects  of  i«fsctfon»  i.e.,  the  assount  of  virus 
produced  In  th®  lung  and  the  amount  ©f  virus  required  t©  initiate 
infection  e §11  be  investigated. 

The  primary  atypical  pneumonia  virus  project  will  continue 
with  attests  to  grow  th®  virus  5n  tissue  culture  with  the  pro** 
duct  ion  of  a  eytopathogenSe  effect  or  the  production  of  a 
complement  fixation  antigen.  9n  addition,  studies  will  continue 
in  an  effort  to  determine  th©  roia,  if  any,  of  this  virus  in 
respiratory  disease. 
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Project  Description: 


i.vejfr:   Tt>  character iaee  newly  isolated  respiratory  viruses 


encountered  in  epidemiologic  studies. 

Methods  fima, loved, :   isolation  and  serologic  identification  of 
adenoviruses  in  children;  serologic  comparison  of  adenovirus  isolates. 

Maior  Fjndinas:  The  "Mills  virus",  which  was  recovered  from 
children  and  normal  Nets  cell  tissue  cultures  on  several  occasions  since 
1954  £see  Project  #101  J,  was  shown  to  be  immunologically  identical  with 
Hemadsorption  virus  Type  I,  and  represents  the  first  isolations  of  this 
new  group  of  agents. 
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Classification  of-  adenoviruses  has  been  continued  to  the  extent 
of  serving  as  a  reference  laboratory  for  strains  isolated  in  various 
parts  of  th©  world.  Th©  most  sign  if icant  observation  in  this  connection 
is  th©  occurrence  of  adenoviruses  with  mixed  antigens  of  several 
different  comb i nat i ons,  end  th©  accumulation  of  additional  new  sero= 
types  requiring  characterization. 

5 I W,  I  *  i  eim^J^^hM^£^£^^d^^Jji^XMM.i       With  the  continuing 
importance  of  the  respiratory  infections,  it  is  important  that  i'h&  etio- 
logic  agents  be  carefully  characterized  both  serologically  and  biologi= 
sally.  Continuing  surveillance  of  the  antigenic  structure  of  adeno° 
viruses  by  a  laboratory  with  prolonged  experience  with  agents  is  important 
for  following  antigenic  changes  and  possible  emergence  of  important  new 
types. 

propose^,, pour se  of  Project:  Work  on  respiratory  viruses  by  this 
unit  has  been  reduced  and  changed  in  emphasis.  Identification  of 
adenovirus  serotypes  as  a  reference  laboratory,  however,  will  be  contin° 
j©d.  Laboratory  support  wi 1 1  be  provided  to  th©  LID°wide  study  of 
nicrobial  infections  in  infants  CJr.  Village  study?,,  as  well  as  to  the 
:ont i nu i ng  stud i es  of  the  va I ue  of  adenov i rus  vacc i nes  in  ch i 1 dren 
:orried  out  in  collaboration  with  the  Epidemiology  Section,  LSD. 
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Biol,  and  Wad,,   97:  465=470,  1958. 

Chenock,  R.M.,  Parrott^  R.Ho,  Belt,  J,A.,  Row®,  W.P.,  end 

Huebner,  R0,L:  New  viruses  observed  in  children  with 
respiratory  diseases.  Pub.  Health  Repts.,  73:  S93H95, 
1958. 

Rowe,  W.P.,  Hartley,  J»W,,  Roizman,  Bo,  and  Levy,,  Hc8„: 

Characterization  of  a  factor  formed  in  the  course  of 
adenovirus  infection  of  tissue  cultures  causing  detachment 
of  colls  from  glass.  J.  Exp,  Med.,  108:  713-729,  1958. 

Huebner,  R.Jo*  Rowe,  Vi,P.,  and  Chanock,  R.H0:  Newly  recognized 
respiratory  tract  viruses.  IN  "Annual  Review  of 
Microbiology",  J2:   49=76*  Annual  Reviews,  Inc.,  Pe!o,A!t©„ 
Califo,  1958. 

Levy,  Ho8.„  Row©,  W.P.,  Snel ibaker,  L.F.,  and  Hartley,  J.W.: 

Biochemical  changes  in  HeLa  cells  associated  with  infection 
with  type  2  adenovirus.  Proc0  Sec.  Exper,  Biol,  and  Med., 
96:  732°738,  1957. 

Merchant,  R.K.,  Rowe,  W.P.,  Kasel,  J,A0,  end  Utz,  J0P»:  Pharyngo= 
conjunctival  fever  due  to  type  I  adenovirus.  New  England 
13  Hi  33,  1958. 


Rowe,  W.P.:  Adenovirus  and  salivary  gland  virus  infections  in 

children.  IN  Monograph  of  the  No  Y.  Acad,  Med.,  in  press. 

Sunde I f i nger,  BoF„,  Hantover*  M.J,,  Bell,  JoA.,  Loosli,  CG,, 
and  Rowe,  W.P. :  Evaluation  of  a  trivalent  adenovirus 
vaccine  for  prevention  of  acute  respiratory  disease  in 
Naval  recruits.  Am.  J,  Hyg.,  in  press. 
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Project  Title:  Studies  of  Salivary  Gland  Viruses,, 

Principal  Investigator:  Dr.  Wallace  P.  Row© 

Other  investigators:  Dr.  J„  W.  Hartley  and  Dr.  8.  Brodsky 
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Project  Description: 

Objectives:  To  character  i ze   the  sa i  i vary  g I and  v i ruses  and 
elucidate  the  epidemiology  and  clinical  importance. 

frtothoijs  Employed:  Surveys  of  antibodies  and  virus  excretion  in 
humans.  Studies  of  th©  biology  of  the  salivary  gland  viruses  of  lower 
animals. 

I^.jpr  Findings:  Foliow=up  on  children  known  to  excrete  salivary 
gland  virus  has  been  continued*  and  several  children  are  now  known  to  be 
excreting  virus  for  as  long  as  one=and-one-ha I f  to  two^and-one^ha I f  years 
after  antibody  was  known  to  be  present.  Studies  of  fh@   urinary  sediment 
of  virus  excreters  has  shown  no  correlation  between  abnormal  urinary 
sediment  and  presence  or  absence  of  salivary  gland  virus  infection. 


Yes  £&J  No 


A  Song^tara  study  of  mouse  salt  very  gland  in taction  has  bom 
carried  out,  with  the  findifag  that  virus  persists  in  the  salivary 
glands  for  longer  than  a  year  after  inoculation,  but  that  inclusion 
bodies  ore  not  detectable  after  the  fourth  month.  Virus  was  present 
in  the  saii very  glands  in  considerable  titer  and  frequently  in  sol! 

In  cooperation  with  the  Children's  Hospital  of  0»C,  a  strain 
of  salivary  gland  virus  was  isolated  from  o  case  of  cytomegalic 
inclusion  body  disease. 

S,igniifiicancjjLTtp,  ,tftfl  .^PftrffiftuQ^  ^®  Jflfftjtute:  Salivary  gland 
virus  infection  is  an  interesting  and  unique  infection  of  both  humans 
and  Sower  animals.  Human  infection  is  known  to  produce  a  certain  number 
of  neonatal  deaths,  congenital  abnormalities,  and  secondary  infections.* 
It  Is  possible  that  the  virus  is  responsible  for  much  more  illness  than 
is  presently  recognised. 

Proposed,  Course  j3f_Fro.iftct:   Studies  of  the  role  of  human 
salivary  gland  virus  in  production  of  congenital  anomalies  will  be 
pursued  as  part  of  the  birth  defects  study  of  the  National  institute 
of  Neurological  Diseases  and  Blindness.  Frequency  of  infection  during 
pregnancy,,  as  indicated  by  development  of  ant i bodies,  wi  it  be  compared 
in  mothers  with  defective  children  as  against  those  with  normal 
offspring. 

The  possible  importance  of  recrudescent  activity  of  salivary 
gland  virus  in  chronic  diseases  of  adults  as  wall  as  in  childhood 
will  be  investigated  as  opportunities  to  do  so  are  presented.  Studies 
of  the  i mmuno logical  relationships  between  the  human  salivary  gland 
virus  and  a  men hey  strain  isolated  last  year  will  be  continued. 


Serial  No.  WAID,-  104 


PHS=Hi]M 
Individual  Project  Report 

Calender  Year  1958 


Part  B:  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Row©,  W.P.j,  Hartley,  J,W.,  Cramblett,  R.G.,  and  Mastrcta,  P.M.: 
Detection  of  husnan  salivary  gland  virus  in  the  mouth 
and  urine  of  children.  Am.  J.  Hyg.,  76:  57=65,  !958„ 

Brodsky,  |0»  and  Rowe,  ft. P.:  Chronic  nrcouse  salivary  gland  virus 
infection.  Proc.  Soc.  Exper.  Biol,  and  Med.,  in  press. 

Rowe,  W.P.:  Adenovirus  end  salivary  gland  virus  infections  in 
children.  JK  fctonograph  of  the  N.Y.  Acad.  Wed.  Jn  press. 
«Also  listed  under  Project  #103) 
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3.  Bethesda,  Maryland 


PH5-M8K 

individual  Project  Report 
Calendar  Year   1958 


Part  A, 


Project  Title:  Study  of  Respiratory  Virus  Illness  in  a 
Welfare  Orphanage. 

Principal  Investigator:  Dr,  Ro  M.  Chanock 

Other  Investigators:  Dr.  U,   K,  I'took  and  Dr.  R.  -J,  Huebner 


Cooperating  Units:  Dr..  J.  A.  Bull,  Epidemiology  Section,  UD-N8AH 
Dr0  P,  Wo  &:str<rta,   •'       "      "    " 
D.  C.  heifer©  Department 

Wan  Years  C calendar  year  1958) 
Total:  12/12 

Professional:     4/12 
Other:  8/12 


Project  Description: 

Objectives:  To  determine  tho  natural  history  of  certain  rfcwly 
discovered  respiratory  viruses  in  a  longitudinal  orphanage  popu  £tion„ 

$®thoris  Employed:  The  population  group  under  study  is  m  orphanage 
nursery  in  the  District  of  Columbia,,  whose  average  population  is  eppro«i  = 
mate  I y  60  chi  tdren  between  the  ages  of  6  months  and  3  years.  The  turn= 
over  of  children  is  relatively  rapid  and  as  a  result,  a  grer.t  deal  of 
respiratory  i I iness  occurs  throughout  the  year. 

Rectal  temperatures  of  each  chi Id  are  taken  twice  n   day*  The 
entire  group  is  observed  and  provided  medical  care  by  a  full-time 
pediatrician. 


Yes  l£j  Ito  LJ 


Sarlai  m.     HfAlO  -  103 


Throat  s^abs  are  co nested  once  a  seek  front  ail  children 
end  additions!  specimens  are  taken  at  the  tiste  of  onset  of  febrile 
i  I  Iness.  Seraa  specimens  are  obtained  on  admission  and  on  discharge 
and  at  various  intervals  between. 

Throat  swabs  are  tested  in  «r©nkey  kidney  and  Chang  liver 
tissue  cultures.  The  serum  specimens  era  used  for  antibody  studies, 
tabor story  data  are  then  correlated  with  clinical*  bacteriological* 
®r,<$  epidemiologic  information  in  an  effort  to  determine  qualitative 
end  quantitative  virus^diseass  relationships. 

^Jo£XiMilSSJ  Froa  three  outbreaks  of  respiratory  illness 
agents  tsere  recovered  by  tissue. culture  techniquas  etcp  Joying  the 

hemadsorption  procedure.  One  ©f  the  epidemics  was  associated  with 
Asian  influenza  virus  wfeil®  type  I  end  2  hemadsorption  viruses  ©ere 
recovered  free*  th©  otter  outbreak. 

The  t©o  outbreaks  assse sated  with  th®  besaadsorptSon  viruses 
yielded  ib®  raost  signif  leant  ne®  inforaatjoa.  Type  I  virus  spread 
rapidly  through  th®  orphanage.  This  agent  was  recovered  fros  27  or 
50$  of  th©  54  Infests  and  children  during  a  10  day  interval.  In 
each  instance  virus  isolation  ©as  csnf  ireisd  by  the  devaiopiaeat  of 
congj|©sBsnt«>f  Jssation  antibody.  An  additional  22$  of  the  population 
fro®  ahem  virus  was  not  isolated  were  infected  during  this  Interval 
as  estimated  by  development  of  sfttibody.  Pneumonitis  occurred 
comonly  mmg  the  infected  individuals.  Epidemiologic  matysis 
suggested  an  association  between  hemadsorption  virus  type  I  end  the 
illnesses  which  occurred  during  this  outbreak.  Evidence  ©as  obtained 
that  certain  of  th©  children  h&6  been  infected  previously  with  type 
I  virus  and  that  the  current  episode  represented  reinfection 
da spite  the  presence  of  antibody. 

Type  2  hemadsorption  spread  si ©sly  through  the  nursery;  en 
interval  of  S  months  elapsed  between  the  first  end  last  infection. 
Almost  all  of  the  infants  in  th©  nursery  from  &hom  virus  was  isolated 

developed  neutralizing  antibody.  The  epidemiologic  analysis  of  this 
outbreak  has  not  been  completed. 

The  contrast  in  spread  of  type  I  and  type  2  viruses  through 
the  nursery  population  is  consistent  with  the  incubation  periods 
observed  for  these  agents  in  volunteer  ©aperiaents  in  adults.  When 
type  I  virus  ®as  given  to  volunteers  2  to  3  days  elapsed  before 
onset  of  syrapteas  while  this  interval  was  6  days  for  type  2  virus. 

£lflBiiifi»ep  to,  the^Proysa  of.Jha,  flast  i-frute:  The  type  i 
hemadsorption  virus  ep5desaic  provided  the  first  evidence  that  this 
agent  caused  respiratory  illness  and  ©as  capable  of  producing 


Ser is!   NO  • 


pulmonary  5 nv© I veraent .  ilraportant  inf-omatson  ess  gained  regarding 
the  incubation  period  ©nd  the  spectrum  of  illness  produced  by  this 
virus. 

The  virus  sKpsrlenc©  of   infants  observed  over  long  periods 
should  clarify  the  practical     future  steps  necessary  for  prevention 
of  the  common  respiratory  illnesses  of  childhood. 

&gm®&£mMMJ8L3&&^&M&     The  project  will  be  con- 
tinued in  at  effort  to  gain  a  better  understanding  of  the  nsawsr 
respiratory  viruses  <§nd  the  technique  of  fluorescent  miscroscepy 
as  If  be  t*s©d  in  an  effort  to  isolate  additional  respiratory  viruses 
prostatas J y  responsible  for  the   large  segment  ©f  respiratory  disease 
tthich  remains  un©jf>{®lned.     Esspsri&sntai  vsecines  for  the  hesuBP 
dsorpt ion  viruses  wilt  be  evaluated  for  their  effectiveness  in 
preventing  infection  ©id  illness. 


Sarial   Ko.     N1AID  -   105 

individual  Project  Stepart 

Caiendsr  Year  1953 

P&rt  8:     Ksners*  AwerdSj,  sad  Publications 

Publications  ©ths>p  than  abstracts  from  this  project: 

Chestock,,  R.8.,  Psr-rott*  R.M.,  Oeak,  ft.,  Andr®^  B.E, 
Sail*  J.A.,  Reiehaldarfar,  T\»  £®pikiar»,  A.Z., 
SSestrota,  F.8I.,  and  Kuabraar,  R.J.:     Kswly  recognized 
isyKOvirusss  fro®  children  with  respiratory  disaas®. 
Nov  England  J.  Sted*.,  JH§t     207-213,    1958, 

t&abftsr,  R.J.,  &©**©»  W.P.,  ®Rd  Chaaock,  ftM.z     HswSy 

recognised  raspinafory  tract  viruses.     fenu@!  Rsvl©ts 
of  BSierofcioiogy,,  J£     49~76,   1959. 


Honors  ar*d  Awards  relating  t©  tfois  project: 
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Part  Ao 


Project  Title;  Studies  of  Respiratory  Viruses  and  Enteroviruses  in 
Animals  and  their  Relationship  to  Human  Viral 
infect  ion o 


Principal  Unvesti gator:  Dr„  Francis  R„  Abinanti 

Other  (Investigators;  0ro  Robert  J„  Huebner,  Dr„  Leon  Rosen 


Cooperating  Units:  0ro  Robert  8yrnea  University  of  Maryland,, 

Div„  of  Veterinary  Medicine* 
Dr„  Robert  Re i singer,  Animal  Disease  Research 
Station,,  USDA8  8eltsville0  & 


Man  Years  @ calendar  year  19583 
Total:  24/12 

Professional:     12/12 
Other:  12/12 


Project  Description: 

fifejffgtjyffgi  The  objectives  of  this  project  ares  I }   the  83o8atien 
of  ecanon  viral  agents  frost  sssiraals;  21   the  characters  sat  ion  of  these 
agents^  a«d0  3)  H»e  possible  relationships  and  epidemiologic  Importance 
of  these  agents  to  human 


it   Specimens  of  nasal  secret ionSo  throat  sw©bst. 
and  feces*  from  en  lata Is  with  suspected  viral  infections,  are  collected 
with  sterile  cotton  swabs*  and  these  are  suspended  in  viais  containing 
Hank"*  solution  and  antibiotics. 


Part  B  included?  Yes  /  /        Mo  £&J 


Serial  No.  MMLjlJI^L-. 

Specimens  for  virus  isolation  efforts  era  inoculated  into  tissue 
cultures  of  cells  originating  f rem  the  homologous  species,  e.g„,  dog 
kidney  for  specimens  from  dogs  and  bovin©  embryonic  kidn»y  and  lung  for 
the  inoculation  of  bovine  materials*  ©s  well  as  the  available  standard 
tissue  cultures. 


Hmmunoiogic  techn 
the  neutralization  techn 
and  hemagg 1 ut i nat i on  inn 


ques  are  used  for  characterization.  They  are 
que  using  tissue  cultures,  complement  fixation. 
bitiono  The  immunologic  relationships  of 


respiratory  and  enteroviruses  to  those  of  man  are  determined. 

Or,  Robert  Rei singer  of  the  Animal  Disease 
Station^  USDA,  isolated  in  tissue  culture  a  virus  from  cattle  with 
respiratory  illness  CShipping  FeverJ,  designated  as  SF^.  Work  in  this 
laboratory  showed  that  this  virus  is  a  strain  of  HA  type  1  viruSj,  first 
isolated  in  this  laboratory  from  tissue  culture  systems  and  from  chi  Idren 
with  respiratory  illness.  Serological  surveys  using  complement  fixation 
and  hemagglutination  inhibition  tests*  developed  in  this  laboratory,  provide 
evidence  of  widespread  infection  of  cattle  with  this  virus.  We  have  iso-= 
lated  the  virus  on  several  occasions  this  winter  from  cattle  with 
respiratory  illness.  Experimental  infection  of  calves  with  this  virus 
revealed  a  viremia  during  the  acute  febrile  illness, 

infectious  bovine  rh i notrache i t i s  virus  has  also  been  isolated 
by  Dr,  Reisinger  and  us  from  cattle  with  respiratory  illness.  This 
virus  has  certain  characteristics  of  the  adenovirus  group  but  has  not 
been  shown  to  share  common  complement  fixing  antigen  of  this  group, 

Enteroviruses  have  been  isolated  frequently  from  the  feces  of  normal 
adult  cattle  and  calves.  On  the  basis  of  the  appearance  of  cy topathogen i c 
effect,,  these  appear  to  be  of  several  different  types.  3n  the  studies  of 
bovine  respiratory  disease,  enteroviruses  have  been  isolated  from  the 
nasal  secretions,  but,  so  far,  these  have  not  been  shown  to  be  responsible 
for  respiratory  illness. 

No  viral  agents  were  isolated  from  the  throat  swabs  and  feces  of 
normal  dogs  end  dogs  having  respiratory  illness,  Several  isolations, 
however,  were  made  from  the  un inoculated  dog  kidney  tissue  culture  cells 
of  canine  infectious  hepatitis  virus.  One  such  isolation  was  from  the 
kidney  of  a  new=»born  puppy « 

Siqnif  Seance  of  .Prj^qraro  to  thy,  ilnstit^te:  The  studies  on  the 
prevalence  and  public  health  significance  of  SF-=4  virus  infection  in 
cattle  is  intimately  osscx;iated  with  the  studies  being  conducted  in 
this  laboratory  on  the  epidemiology  of  the  human  infections  with  HA=I 
virus.  Studies  are  now  under  way  to  determine  if  cattle  may  not  be  a 
convenient  way  of  assessing  the  potency  of  HAH  vaccines  to  be  used  in 
human  vaccine  experiments. 


Serial  No.     »jiAID  -   106    
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The  isolation  and  determination  of  the  antigenic  relationships  of 
the  enteroviruses  of  cattle  dovetails  in  with  studies  being  done  in  this 
laboratory  on  enterovirus  infections  of  man. 

The  elucidation  of  the  epizootic- logical  patterns  of  infection  in 
animals  with  these  various  viruses  presents  the  epidemiologist  with 
convenient,  readily  available  study  material. 

Proposed  Course  of  the  Study;  The  major  effort  will  be  mad©  to 
study  the  ©stent  and  seasonal  distribution  of  SF=4  infection  in  cattle. 
Studies  will  be  done  to  determine  the  presence  of  the  virus  in  the  blood 
of  calves  being  slaughtered  for  veal.  Mi ik  will  be  sampled  for  the 
presence  of  the  virus. 

Studies  will  be  done  to  determine  if  cattle  may  be  artificially 
protected  against  SF=4  infection. 

The  cooperative  project  with  the  University  of  Maryland  Veterinary 
Science  Division  will  be  continued  to  study  outbreaks  of  respiratory 
disease  in  cattle. 


Serial  Ho** 
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3  Sethesda,  Maryland 


PHS-WH 
Dndi vidua!  Project  Report 
Calendar  Year  5958 


Project  Title:  Studies  of  Tussor  Producing  Viruses., 


Principal  Investigator:  Or,   Wallace  P«  Roae 


Other  investi gators:  Br.  Robert  4.  Muebner,  ©To  Janet  Wo  Hartley, 
0ro  (Isadora  Brodsky 


Cooperating  Units: 


0r„  Hi  Store  Bo  Levy;  Or.  Herbert  Kahler* 
National  Cancer  institute;  Dr„  lloyd  taw, 
flat i one!  Cancer  institute;  0r„  Ludsrik  Srossr 
UoSo  Veterans  Hospital,  Bronx,  Mew  York; 
Br.  Edwin  Murphy,  Roscoe  &*   Jackson  fessoris! 
Laboratories,  Bar  Harbor ,  Maine, 

Jten  Years  fcaiendar  year  I 953 J: 
Total:        101/12 
Professional:   25/12 
Other:        76/12 

Project  Description: 

9h\9St%iX%fc     To  characterize  biologically,  serological  ly 
and  physically  viruses  «hich  produce  tumors  in' animals,  and  to 
atteapt  to  recover  siwilar  viruses  frosi  huJBans. 


i„     Utilization  of  standard  and  new 
viral  methods  in  attempts  to  detect  and  ouentitate  tucsor  viruses. 
2.  Epizootio logic  studies  of  virus  occurrence  and  serura  antibodies. 
Attempts  to  isolate  viruses  from  human  tumors  which  exhibit  similar 
characteristics  to  those  of  anitaal  tumors. 


Part  B  included: 


Yes  /JU       **>  l~J 


Serial  &>„  H8A3D  -  {07 


ffia.ior  Fintjitigfi;  Stost  of  the  &ork  has  bears  conducted  on 
the  House  tusssr  agents  described  by  Gross,  Stewart ,  and  Eddy 
(Spouse  Polyoma  Virus }   and  by  Friend. 

A,-,,  ftjogse,  Fojvoaa,  Vjrws;  I .  J4ieh  of  the  work  ©f  0rso  Stewart, 
Eddy,  and  ©toss  has  been  conf  i rm4.     Z.      5t  has  been  found  that 
polyoma  virus  hessaggluti nates  a  variety  of  mmmWm   and  avian  ©rythro^ 
eytes,  acting  probably  on  the  sssts  receptors  as  are  responsible  for 
ssyxovirus  group  hemagglutination*  3.  A  hesjagglutination*"  inhibit  ion 
procedure  for  detection  of  specific  antibodies  to  polyoraa  virus  has 
been  developed  and  standard  procedures  devised  suitable  for  large** 
scale  application.  4.  Gorspiemeat-f  ixaticn  tests  also  suitable 
for  serologic  surveys  have  been  developed  and  applied,  5.  Neutra** 
lizaticn  tests  in  tissue  culture  and  suckling  hamsters  have  been 
developed  and  used  to  de?sonstrate  the  specificity  of  the  hesssgg I uti nation^ 
inhibition  and  coapleiasnt  fixation  tests.  6.  Procedures  for  quanti" 
tating  and  detecting  virus  have  been  developed  and  standardized. 
Either  tissue  culture  cytopathic  effects  reported  by  Eddy,  et  si., 
or  production  of  antibodies  in  adult  mice  can  be  used  as  an  index  of 
viral  infectivity  WhP  test,  reported  fro®  this  laboratory.  70  The 
physical  nature  of  the  virus  has  been  characterized.  The  virus  is 
highly  stable  to  a  variety  of  environmental  influences.  Electron 
aicrographs  of  purified  concentrated  preparations  have  been  obtained 
in  collaboration  with  Or.  Kahler   8.  Epizootio logic  studies  in 
various  souse  breeding  colonies  sho$  that  various  ssouse  colonies 
differ  greatly  in  the  prevalence  of  polyoma  virus  infection,  depending 
primarily  on  the  intensity  with  which  work  on  the  virus  is  conducted 
in  the  laboratory  and  experimental  aniiaals.  9.  Mice  infected  as 
newborns  have  prolonged  chronic  excretion  of  virus  in  saliva  and 
urine  and  to  a  lesser  extent  in  feces.  10.  Slice  are  susceptible  to 
infection  by  intranasal  instillation  or  ingestion  of  virus..  This 
finding,  together  with  the  excretion  of  virus  in  saliva  and  urine, 
probably  accounts  for  the  infection  cycle  observed  in  the  laboratories 
working  with  the  agent,  end  having  high  prevalence  of  spontaneous 
infection,  i i „  Virus  can  be  recovered  in  ssaall  amount  from  tissues 
of  approximately  50$  of  spontaf&eousiy  infected  sice  m4  regularly 
frca  tumors  and  other  organs  of  ertifically  inoculated  asiee. 
12.  Serologic  tests  of  polyoma  virus  against  a  wide  variety  of 
krsos?n  human  and  animal  viruses  have  shown  no  evidence  of  antigenic 
relationship  of  polyoma  virus  to  any  other  known  agent.  13.  Although 
human  serums  have  no  cospletaent  fixing  antibody  to  polycsta  virus, 
a  high  percentage  of  hussan  sersaas  have  inhibitors  of  hemagglutination 
in  low  titer  which  are  resistant  to  heating  m4  receptor  destroying 
enzyme.  Such  inhibitors  have  not  bean  found  in  any  other  species 
except  the  mouse.  Presence  or  absence  of  such  inhibitor  in  human 
serum   is  not  associated  with  neutralizing  antibody  for  either  tissue 
culture  cytopathic  effects  or  heaster  tutors  and  is  not  correlated 


Serial  Jto.     53IAIQ  -   !07 


with  presence  or  absence  of  tumors  In  the  human. 


^Wj&timUUinil*  ifUfllMIXs  !  •  An  accurate  and 

reproducible  method  for  quantitation  of  virus  has  been  developed, 
using  the  dose  response  curve  of  spleen  weight  versus  dose  of  virus  . 
Using  this  assay  it  is  possible  to  quant i tat©  to  0.2  to  0.5  iog 
accuracy  and  to  carry  out  neutralization  tests.  2.  In  collaboration 
with  Or.  Levy  in  the  Basic  Section,  accelerated  uptake  of  radio- 
active phosphorous  is  found  in  spleens  of  slice  infected  with  this 
virus   Spontaneous  mouse  leukomas  show  a  similar  pattern  whereas 
transplanted  mouse  leukemics  do  not.  This  finding  suggests  that 
mouse  leukemia  produced  by  the  Friend  virus  may  provide  a  better 
model  for  spontaneous  leukemia  than  do  transplanted  leukemics. 
3.  Fluorescent  antibody  staining  of  infected  mouse  spleens  has 
shown  a  characteristic  pattern  of  intense  cytoplasmic  staining 
without  nuclear  staining.  Viral  assays  of  subcellular  fractions 
also  indicate  that  virus  is  found  predominantly  in  the  cytoplasm. 

lJMJJJ>mBfU»JtouPWGm  9t,  Xte  JnaHHtiS?     The  recent 
discoveries  of  several  viruses  producing  tumors  in  nice  and  of  the 
ability  of  ©no  to  propagate  in  tissue  culture  have  opened  editing 
new  avenues  for  the  study  of  the  viral  etiologyj^tal  igmsncies. 
Application  of  modern  viral  techniques  and  fuii  elucidation  of  the 
properties  and  epidemiology  of  such  agents  by  persons  trained  in 
virology  and  epidemiology  will  provide   information  of  great  value 
in  providing  guidelines  for  future  studies  of  hisaan  cancer. 

BCO^S^USmMJiLitiS^JB^Si?     Studies  of  characterization 
and  epidemiology  of  the  polyoma  virus  will  be  continued,  with 
particular  emphasis  on  elucidation  of  the  maintenance  and  spread  of 
infection  in  the  absence  of  artificial  environmental  cent  jsa  J  nation 
and  on  studies  of  virus  variation.  Attempts  will  be  made  to  develop 
laboratory  procedures  for  similar  study  of  other  known  tumor  agents* 
including  avian  lymphomatosis,  rabbit  papillomatosis,  the  Sittner 
milk  factor,  the  Gross  leukemia  virus*  and  the  Friend  leukemia 
virus.  Continuing  attempts  will  be  made  to  recover  agents  from 
human  cancer  patients  using  concepts  end  procedures  derived  from 
work  with  the  animal  tumor  viruses. 
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Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  frosa  this  project: 

Eddy,  B   ,  Rows,  W.P.,  Hartley,  J  tel  ,  Stewart,  S.  g.,  and 
Kuebner,  R«f.  Hemagglutination  with  the  S.E.  polyoma 
virus.  Virology,  £:  290-291,  1958 

Ro»e,  W.P  ,  Hartley,  J.W.,  Brodsky,  I.,  and  Huebner,  R  J 

Cosaplesaent  fixation  <aitft  the  S.E-  polyoaa  virus. 
Science,  in  press. 

Ro»e«  8. P.,  Hartley*  3.8.,  Srodsky,  |.,  and  Kuebner,  R.J. 
Observations  on  the  spread  of  sous©  polyoma  virus 
infection.  Mature,  in  press. 

Levy,  H.S.,  and  ©redsky,  i.     A  etstabotic  alteration  in  a 
virus  induced  leukemia.  Nature,  in  press. 

Levy,  M.B.,  and  Brodsky,  I.     Effect  of  a  laukesia  virus  on 
P32  uptake  by  (sous©  spleen.  Cancer  Research,  in  press. 

Levy*  H.B.,  and  Brodsky,  I.     Biochemical  studies  of  infection 
with  the  Friend  virus.  Ann.  H.Y.  Acad.  Sci.»  in  press. 


Honors  and  Awards  relating  to  this  project: 
Nana 
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Project  Title:  Studies  of  the  Natural  History  of  Animal  Tumor 
Viruses  as  Possible  Models  of  Human  Cancer „ 

Principal  investigators  Or,  R.  J„  Huobner  and  Or,  Wo  P*   Row® 


Other  3nvestigators:  Or.  J,  W,  Hartley,,  Or,  il ,  Brodsky^  Mr,  H. 

Turner, 

Cooperating  Units:  None 


Men  Years  <S  calendar  year 

Total:  16/12 

Professional:  8/12 

Other:  8/ 12 


project  Pesgriptiofl: 

pb.jtectiye.s,:  To  study  the  epizootiology  and  ecology  of  animal 
tumor  viruses,  utilizing  newly  developeda  highly  precis©  methods  for 
quant II tat ing  the  infectious  disease  process  independent  of  tumor 
production. 

Methods  ...fiffto  {oyed:  a  J  Serologic  surveys  for  tumor  virus  infections 
occurring  naturally  in  animal  colonies,  b)     Utilization  of  epidemiologic 
methods  to  determine  the  extent  of  natural  infection  and  mode  of  spread. 

The  viruses  to  be  studied,  probably  sequentially,  in  this  way9  are 
listed  as  follows:   IS  mouse  polyoma;  2)   Friend  leukemia;  3?  fowl  sarcoma; 
4}  Gross  leukemia. 


Part  B  included:  Yes  /  /        No  /X  / 


Serial  No,  N1A1D  -  toe 


=2= 


Major  Findings;  This  is  a  new  project  based  on  the  recent 
technological  advances  with  mouse  polyoma  listed  in  NflAilD  Project 
#107.   3t  is  already  apparent*  using  various  new  serologic  and  virus 
titration  methods.,  that  the  spectrum  of  "infection"  with  polyoma  virus 
in  mouse  colonies  greatly  exceeds  the  occurrence  of  clinical  manifesto^ 
tionSo 

Serologic  surveys  of  mouse  breeding  colonies  ([involving  hundreds 
of  mice)  from  many  laboratories*  have  revealed  exceeding  I y  widespread 
natural  infections  with  polyoma  virus*  yet  the  parotid  tumors  and  sar= 
comas  invariably  produced  by  this  virus  when  grown  in  tissue  culture 
and  inoculated  in  sucklings*  are  seldom  observed  resulting  from  natural 
infections.  For  additional  findings  providing  a  basis  for  this  study* 
see  Project  #  107. 

Significance  to  the  Program  of  the  institute;  Like  paralysis 
in  poliovirus  infection*  and  clinical  manifestations  of  many  other 
common  virus  infections*  the  clinical  manifestations  of  tumor  viruses 
may*  in  nature*  be  uncommon  or  even  rare*  compared  to  almost  widespread 
or  even  universal  infection*  Careful  study  of  the  natural  history  of  such 
viral  infectious  disease  processes  are  vital  to  understanding  and 
eventual  control.  Should  some  hypothetical  human  cancer  viruses  behav© 
like  mouse  polyoma*  mouse  leukemia*  and  the  fowl  leukosis  complex*  where 
widespread  inapparent  infection  is  known  to  occur  naturally  via  a  variety 
of  routes*  then  the  late*  unpredictable*  and  often  rare  and  unassociated 
tumors  produced  by  such  hypothetical  viruses  would  appear  to  be  non= 
infectious  in  origin,,  Since  the  methods  so  far  used  to  prove  the  exist- 
ence  of  animal  tumor  viruses  C which  depend  on  the  experimental  production 
of  tumors  in  other  animals  of  the  same  species)  cannot  be  used  in  the 
study  of  human  tumor  viruses*  the  existence  of  such  hypothetical  but 
probable  agents  must  be  established  by  indirect  means;  possibly*  by 
serologic  epidemiology.  Determinations  of  common  denominators  8 both 
in  laboratory  and  epidemiologic  areas)  characterizing  tumor  viruses  of 
mice*  chickens*  and  other  animals*  plus  more  precise  information  of 
their  natural  history  in  the  proper  biologic  meaning  of  this  terms  will 
be  invaluable  in  efforts  to  find  and  establish  the  importance  of  viruses 
in  human  cancer.  Single  attempts  to  isolate  viruses  from  human  cancer 
are*  of  course,  of  little  value*  since  current  studies  show  that  numerous 
newly  recognized  prevalent  human  viruses  could  hardly  fail  to  turn  up 
occasionally  in  human  tumor  tissue.  Their  presence  would  have  little 
significance  in  establishing  their  importance  in  producing  the  tumors, 

Prqoosed  Course,  of  Project:   I)  Studies  of  natural  history  of 
polyoma  and  other  tumor  viruses  in  colonies  of  wild  mice*  particularly 
those  in  large  urban  areas  such  as  New  York  City*  where  viral  and 
rickettsial  agents  are  already  known  to  be  prevalent. 


2)  Application  of  modern  viral  techniques  to  studies  of  other 
known  tumor  viruses,  such  as  the  Bittner  mammary  agent,,  Gross  leukemia^ 
Friend  leukemia,,  fowl  sarcoma,,  the  fowl  leukosis  complex,,  in  order  to 
determine  similarities  and  differences  in  natural  histories  that  may 
permit  certain  hypotheses  concerning  possible  common  denominators 
with  hypothetical  but  probable  human  tumor  viruses  =■=  which,  in  turn, 
might  provide  an  intelligent  basis  for  epidemiological  studies  of 
human  cancer  designed  to  test  the  hypothesis  that  certain  cancers 
are  due  to  viruses. 
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Principal  Snvestigator:  Or.  Janet  8.  Hartley 
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Cooperating  units:     ISsn© 
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Project  Description: 


J&LEUI?  ^®  study  the  antigenic  m4  biologic  properties 
of  several  tuaor  viruses,  particularly  those  grossn  in  tissue  culturej 

m  ©n  effort  to  determine  whether  there  are  say  possible  eossson 
denominators  indicating  fsaily  relationsheps. 


House  poiysssa*  "Friend"  leukemia*  and  fo»l 
lymphomatosis  viruses  ere  currently  available  for  antigenic  and 
biologic  analysis.  Coisplefifcsrat  fixation,  foe&aggiaf in®ti©n»inhibsti©nj 
end  neutralization  techniques  are  used  to  e«plore  the  antigenic 
structure  of  the  tusor  viruses.  Tissue  culture  host  range,  cyte* 
pathogenic  effects,  resistance  to  various  physical  and  cheaicaf 


Part  3  Included:  Yes  /JL/   *»  A. 


Serial  No.  ttlhW   -  109 

effects  are  utilized  in  comparing  these  tumor  viruses  to  ordinary 
ncn^tumer  viruses,  as  w©ll  as  to  other  turgor  viruses. 


ior  Findings:   !.  The  finding  that  the  mouse  polyoma  virus 
cen  egg Suti nets  erythrocytes  from  a  variety  of  mammalian  and  animal 
species  has  led  to  the  development  of  a  standard  HI)  procedure  which 
has  been  widely  used  in  epidemiological  surveys  of  several  mouse 
colonieSj.  virus  quantitation  studies,,  pathogenesis  experiments  in 
mice  and  hamsters,  and  serological  differentiation  from  other  viruses. 

2.  Hemagg 1 ut i nat i on  by  polyoma  virus  has  been  studied  intensively, 
with  particular  emphasis  on  properties  found  to  be  held  in  common  with 
the  myxovirus  group.  Treatment  of  guinea  pig  red  cells  with  ROE  and  types 
A  and  B  influenza  virus  renders  them  inagglutinabi©  by  polyoma  virus. 
inhibitors  of  polyoma  hemagglutination  are  found  in  normal  serum  and,  in 
high  titer,  in  ovomucin;  pre~treatment  of  ovomucin  with  certain  myxo" 
viruses  markedly  decreases  the  inhibitor  titer  for  polyoma  virus. 
However,  no  enzymatic  destruction  of  red  cell  receptors  or  ovomucin 
inhibitor  by  polyoma  virus  action  has  bmn   demonstrated „ 

An  apparent  inhibitor  of  polyoma  virus  hemagglutination  has  been 
detected  in  certain  serial  tissue  culture  passage  lines,  r®6   cell 
©luate  preparations,  and  mouse  organ  suspensions.  Steterials  negative 
for  HA  became  positive  at  8~  to  32=  fold  higher  dilutions  following 
exposure  to  ROE  or  heating  at  56°C.  or  37°C<,  for  30  minutes. 

3.  A  complement  fixation  test  for  mouse  polyoma  virus  has  been 
developed  which  has  been  used  set isf actor i ly  as  an  adjunct  to  the  H3 
test,  and  for  confirming  the  serological  distinctness  of  polyoma  virus 
from  members  of  the  myxovirus  group  and  other  viruses  to  which  the  CF 

can  be  appl  ied. 


4.  Stability  studies  have  shown  that  the  polyoma  virus  is  extremely 
resistant  to  various  physical  and  chemical  treatments.  Hemagglutination 
and  inf activity  titers  of  standard  virus  pools  were  unaffected  by  ether 
treatmento  freezing  and  thawing,  2  months'  storage  at  °60°C.  or  4°C„, 
heating  to  60°C.  for  30  minutes,  treatment  with  phenol,  zephiran,  50$  slco° 
hoi,  or  lyophi I ization.  Exposure  to  UV  irradiation  for  i  hour  decreased 
infect ivity  but  not  hemagglutination  titer;  the  virus  was  inactivated  by 
heating  at  70°C,  for  30  minutes  and  by  exposure  to  lOOjf  alcohol  and  iodine- 
alcohol  mixtures. 

,$„' Pfllli  .conge, Mto„thfijiiii Program t of  the  : f n%$ jtutf ;  By  the  us©  of 
standard  viroiogicel  techniques,  it  has  been  possible  to  study 
readily  and  quantitatively,  the  biological  properties  of  en  anima! 
tumor  virus  and  to  develop  serological  tools  for  epidemiologic  and 
immunologic  studies.  Appi scat  ion  and  modification  of  the  techniques 
successful  with  the  mouse  polyoma  virus  may  permit  more  detailed  and 


Serss!  No   NIAIO  •  10$ 


quantitative   iavesfigattoas  of  other  twser  viruses  and  alien?  coasparstiv© 
studies  hi  ®'m'i  Jar  systesas 


_  W&&J2m£&JtL£&J&]§S&     Continued  efforts  »i  8 !  be 
tssde  to  devefop  tissue  culture  end  ssro&ogic®!  t@ehRiqu®s  applicable 
to  the  "Friend"   leukemia^  Bittser  tsmnisry  tumor  »  and  rabbit  p©pi  i  i^asa 
viruses  ehich  «ould  per®  it  eesapsrison  with  the  ®$use  poiycaa  ©rad  the 
f©$?l    lyaiphoffiatosis  end  sarcssta  viruses  for  which  sweh  prosed^res  sre 
©Ireedy  fully  or  partial  ly  developed.     Studies  of  th©  he-rsaggluf  lain 
of  polysfts®  virus  ©ill   fes  eoatiRued  in  m  effort  to  define  the  "inhibitor" 
phenomenon  ©hi  eh  appears  to  have  hotb  practical  @mi  theoretic©! 
is 
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Publications  other  than  abstracts  frosa  this  project: 

See  Part  8  of  Or,  Rome's  Project  Report  ^lAJ.D,^..  (.,0,7. 

Hartley,  J.W.,  and  Row©,  W.P.:  nURfsssking"  of  mouse  polyoma  virus 
hemagglutinin  by  hsat.  Virology*  in  pr©ss. 


Honors  and  Awards  relating  to  this  project: 
Hone 
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Project  Title:  Studies  of  a  Leukemia  Virus  {Friend 
Principal  investigator:  Dr.  Dsadere  Srodsky 

Other  3 nvesti gators:  Dr„  We  It ace  P.  Row©  and  Dr,  Janet  W.  Hartley 
Cooperating  Units:  Basic  Virus  Sect  Son,  L3D=W8A!1D,  Qr„  H»  8,  Levy, 


fcten  Years  Cea lender  year  S95£ 
Total:  9/12 

Professional:    4/12 
Other:  5/ 12 


Project  Description: 
i 

Ohjectjyes.:  To  apply  contemporary  and  new  virus  techniques  to  the 
study  of  a  leukemia  virus. 

B^thods  £jagJojyejj>  Serologic  techniques,  tissue  culture,,  biochemicai 
and  physical  fractionation  of  cells,  and  fluorescent  antibody  techniques. 

S%Mct  .Findings:   By  continuous  passage  in  mice  by  intravenous 
inoculation  of  extracts  and/or  filtrates  of  10$  suspensions  of  Friend 
leukemia  spleens,  the  titer  of  the  virus  preparations  have  been  increased. 
At  present,  with  high  ti tared  preparations,  using  spleen  weight  as  a 
criterion,  disease  can  b©  demonstrated  grossly  within  5  days  after  inocula<= 
tion.  Adequate  virus  titrations  can  now  be  carried  out  in  two  weeks  using 
spleen  weight  as  the  end  point.  The  accuracy  of  titration  in  rose©  compares 
favorably  with  fhwf  of  extinction  titrations  with  other  viruses  in  tissue 
culture.  The  development  of  a  means  of  quantitation  for  the  Friend  virus 
was  essential  for  studies  with  this  agent. 

Part  B  included:  Yes  /xj  *to  L^J 
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f>i©tabolic  changes  produced  by  infection  with  the  Friend  virus 
have  been  studied.  Early  in  the  course  of  fhQ  disease,  even  before 
spleen  ©n i argument,  the  spleens  of  infected  animals  take  up  more  radio- 
active phosphorus  than  did  those  in  the  controls.  The  administration  of 
X-ray,  cortisone,  or  chlorambucil  decreased  th©  sis©  of  the  infected 
spleens  to  norma!  range  but  the  uptake  of  P-32  remained  elevated. 
Elevated  P-32  uptake  was  demonstrated  in  two  other  leukemics  -  one  a 
spontaneous  AKR  (eukemia  and  th©  other  a  virus  induced  leukemia  CGross 
leukemia).  Three  transplanted  ieukemias  studied  did  not  show  this 
phenomenon.  Early  in  th©  course  of  the  disease,  th©  uptake  of  P-32  is 
limited  to  th©  RJ3A  of  th©  infected  cells.  Later,  the  uptake  is  increased 
in  both  the  RMA  and  DMA  components.  Fluorescent  antibody  techniques 
using  rabbit  ant i -Friend  serum  in  a  direct  test  demonstrated  specific 
fluorescence  in  th©  cytoplasm  of  the  infected  cells.  Cellular 
fractionation  indicated  that  infectivtty  was  limited  to  the  cytoplasmic 
components  of  the  cell,  i.e.,  mitochondria  and  microsomes. 

§nl.^J,lL^,n^ulteM,f^^ir^.P^n^^?nlJlfi^,tl>.f.¥,tfi:     S^d  t  ©S   Of    «nf®CtiOn 

with  the  Friend  virus  are  of  basic  interest  in  understanding  the  mechan- 
isms of  malignancy  formation  in  animals.  Jt  adds  strong  support  to  the 
proponents  of  the  virus  theory  of  cancer.  The  similarity  of  the  Friend 
leukemia,  in  terms  of  ciinical  course,  response  to  therapeutic  agents, 
end  metabolic  activity,  to  human  leukemia  is  quit®  marked.  The  usefulness 
of  this  disease  8n  screening  ant i- leukemic  drugs  has  been  suggested  in 
a  publication.  Th®  Friend  virus  will  be  an  excellent  model  for  future 
studies  in  the  division  of  oncogenic  and  oncolytic  virology  in  this 
institute. 

Proposed  .pgurqp.QUBCQJtefit:  Continued  attempts  will  be  mad©  to 
Increase  th©  titer  of  th©  virus  so  that  a  complement-f i nation  test  wi II 
be  obtainable.  Efforts  will  also  be  continued  to  obtain  replication  of 
Friend  virus  in  a  tissue  culture  system.  Determination  of  the  virus 
titer  before,  during.,  and  after  X-ray  induced  remissions  will  be  studied. 
This  approach  will  also  b®  extended  in  the  future  to  cortisone  and 
chlorembuci I. 
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Part  fr.  Honors,  Awards,  and  Publications. 

Pub  \  i  cat  softs  other  then  abstracts  from  this  project: 

Levy,  Hilton,  and  Srodsky,  Isadora:  A  metabolic  alteration  in  a 
virus  induced  leukemia.  Mature,,  |82:  1379- 1380,  1958. 

Levy,  Hi Iton,  and  Brodsky,  isadore:  Biccheraicei  studies  of 

infection  with  the  Friend  virus.  Submitted  for  publication 

to  New  York  Academy  of  Sciences,  following  an  oral  presentation 

of  the  paper. 


Honors  and  Awards  relating  to  this  project: 


Laboratory  of 
Tropical  Diseases 


Estimated  Obligations  for  FT  195? 
Total:  $i,U28,U00 


Direct:  1,100,000 

Reimbursement:         328,400 


Covering  Project  Reports 
KIAID. . ,  .120  thru  128 
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Part _B:  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Coatney,  G.  R» ;  Mickelson,  0.;  Young,  M.  D. ;  Burgess,  R. ;  and  Pirkle, 
C.  I.:  Chloroquine  or  pyrimethamine  in  salt  as  a  suppressive  against 
sporozoite~induced  vivax  malaria  (Chesson  strain).  Bull,  of  Wld»  Hlth. 
Org,   12:  5>67,  1958. 

Coatney,  Go  R.  and  Greenberg,  Je:  The  effect  of  a  diet  deficient  in 
Factor  5  on  the  course  of  Plasmodium  berghei  infection  in  B&ee.  Proc. 
VI  Interna tl»  Congo  (In  press). 

Wright,  Wo  Ho?  Dobrovolny,  C  Go,  and  Berry,  E.  G.  Field  trials  by 
various  molluscicides  (chiefly  sodium  pentachlorophenate)  for  the  @on~ 
trol  of  aquatic  intermediate  hosts  of  human  bilharziasiso  Bull,  of  w'ld, 
Hlth.  Org,   18:  963-97^ s  1958. 

Wright,  W.  H« :  Introductory  remarks  to  the  Panel  discussion.  Proc  N. 
Y.  Acad,  of  Sciences  (In  press). 

Wright,  W.  H»:  Progress  in  research  and  control  of  the  helminthiases 
other  than  schistosomiasis  and  filariasis.  Proco  VI  Interna tl.  Cong. 
(In  press). 

Wright,  W.  H.;  Phillips,  B.  P.;  and  Newton,  tf.  L. :  Germ=free  animal 
research  at  the  National  Institutes  of  Health.  Proc.  VII  Microbiology 
Cong.  (In  press). 


-2-  Serial  No.  NIAID-120 

Honors  and  Awards  relating  to  this  project; 

Dr.  Willard  H.  Wright; 

Visiting  Lecturer  on  Tropical  Public  Health,  Harvard  School  of  Public  Health. 

Member  of  Commission  on  Parasitic  Diseases,  Armed  Forces  Epidemiological  Board. 

Member  Scientific  Advisory  Committee  of  the  American  Foundation  for  Tropical 
Medicine . 

Member  of  Board  of  Directors  and  of  the  Executive  Committee  of  the  Gorges 
Memorial  Institute. 

Member  of  Expert  Advisory  Panel  on  Parasitic  Diseases  of  the  World  Health  Or- 
ganization. 

Rapporteur  of  Helminthic  Infections  Section,  Division  on  Tropical  Medicine »  VI 
International  Congresses  on  Tropical  Medicine  and  Malaria,  Lisbon,  1958= 

Professional  lecturer  in  Medical  Zoology,  School  of  Medicine,  The  Geor0e 
Washington  Iniversity. 

Official  Uc  S.  delegate  to  the  VI  International  Congresses  on  Tropical  Medicine 
and  Malaria,  Lisbon,  1958c 

Recipient  of  the  Walter  Reed  Medal  awarded  by  the  American  Society  of  Tropical 
Medicine  and  Hygiene . 

President-elect  American  Society  of  Tropical  Medicine  and  Hygiene. 

Dr.  G.  Robert  Coatney; 

Visiting  Lecturer  on  Tropical  Public  Health,  Harvard  School  of  Public  Health. 

Visiting  Lecturer  on  Malaria,  Georgetown  University  School  of  Medicine. 

Visiting  Professor,  Department  of  Preventive  Medicine  and  Public  Health, 
School  of  Medicine,  Howard  University. 

Rapporteur  of  Clinical  Section,  Division  on  Malaria,  VI  International  Con- 
gresses  on  Tropical  Medicine  and  Malaria,  Lisbon,  1958. 

Member  of  Expert  Advising  Panel  on  Malaria  of  the  World  Health  Organization. 

Official  U.  S.  Delegate  to  the  VI .  International  Congresses  on  Tropical  Medi= 
cine  and  Malaria,  Lisbon,  1958. 

«IH0  Consultant  Expert  Committee  on  Malaria. 

Awarded  honorary  Sc.  D.  by  Bowling  Green  State  University. 
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Project  Title:  Administration  and  research  planning  and  coordination 

Principal  Investigator:  Willard  H.  Wright  -  until  30  June 

G.  Robert  Coatney  »  since  1  July 

Other  Investigators:  Go  Robert  Coatney  -  until  30  June 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  6% 
Professional:  1J6 
Other:       5 

Project  Description: 

This  project  furnishes  certain  technical,  supervisory,  and  admin=- 
istrative  services  to  all  research  projects  in  the  Laboratory,  as  follows: 

(a)  Overfall  planning  of  research,  the  coordination  of  research 
activities  in  the  various  Sections  of  the  Laboratory,  and  the  direction 
of  Foreign  Field  Stations. 

• 

(b)  Integration  of  Laboratory  research  activities  with  clinical 
studies  of  the  Clinical  Center. 

(e)  Supervision  over  personnel,  maintenance,  travel,  and  corres- 
pondence. 

(d)  Requisitioning  and  supervision  of  equipment  and  supplies. 

(e)  Preparation  of  reports,  budget  estimates,  and  exhibits  and 
other  public  relations  materials.. 

(f)  Maintenance  of  reference  library,  reprint  files,  card  cata- 
logues, and  specimen  collections^ 

(g)  Consultatory  services  to  individuals,  commercial  organizations, 
nongovernmental  organi stations,  Government  agencies  including  liaison 
activities  with  other  branches  of  the  Service,  foreign  governments ,  and 
International  agencies. 
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(h)  Reviewing,  editing,  and  revising  scientific  and  technical 
reports  and  manuscripts. 

Research  projects  are  reviewed  quarterly.  If  necessary,  they 
are  discontinued  or  revised  in  accordance  with  current  developments 
and  needs.  Some  changes  have  been  made  in  the  research  program  of 
the  Laboratory  and  some  activities  directed  into  new  channels.  Con- 
tinued emphasis  is  being  placed  on  the  more  fundamental  aspects  of 
problems  in  tropical  medicine,  such  as  the  metabolic  requirements  of 
parasites  and  the  chemistry  of  their  metabolism,  the  physiology  of 
parasites  in  relation  to  their  disease<=producing  proclivities,  of  re- 
lation between  nutrition  and  schistosomiasis^  the  mechanism  of  drug 
action  on  parasites  and  the  inhibiting  effect  of  antimetabolites,  and 
the  carriage  of  viruses  by  parasites.  Emphasis  was  also  placed  on  the 
epidemiology  and  isolation  of  tropical  insect-borne  viruses,  on  the 
colonization  of  vectors,  the  tissue  culture  of  mammalian  malarias,  and 
the  use  of  gerra^free  animals  in  research  on  such  problems  as  virulence, 
immunity  and  pathogenesis. 
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Ac 


Project  T£tL&r  Hoss-pa/asf.'te  relatkas  in  worm  f.ra  feet  Ions  in  Lab®ra« 
tory  animals; 

Principal  Investigator;   L,  J.  Olivier 

Other  Investigators?   Nona 

Cooperating  Units?   None 

Man  Years  C  calendar  yea?  1958) 


Total? 
Profess 

Oth  st.? 

stonal; 

}. 

1/2 

1/2 

Proj 

ss©t  Be  serf pt ions 

Obt* 

GtiveSS 

To  study  xhe  characteristics  of  infection  in  laboratory -animals; 
to  learn  how  resistance  to  infection  may  be  «ahaaeed  and  reduced;  to 
learn  how  Ihe   host  defsns®  tascbanisms  act  to  resist  infection;  and  to 
study  variation  in  resistance  in  host  strains. 

Methods  Employed; 

In  feet  animals  in  such  a  way  as  t©  produce  predictable  infections, 

treat  with  hormones,  antfigens,  ets. ,  challenge  with  infective  worms, 
reserve  the  host  and  the  parasites,  and  determine  by  counting  the  le- 
sions and  the  worms,  and  by  the  study  of  tissue  sections,  the  degra-e 
of  resistance  and  the  host  tissue  reaction.  Test  whether  Freundss 
adjutant  is  useful  in  the  production  of  resistance  to  worms  by  the  in- 
jection i.of  killed  worm  material.. 


Mice  mad®  susceptible  to  infection  by  the  use  of  cortisone  do  not 
lose  their  infeetion  when  eortisone  is  stopped.  Why  this  occurs  is  not 
evident,  since  one  might  reason  that  after  cortisone  administration  is 
halted  the  defenses  of  the  host  might  be  expested  to  kill  off  the  worms? 
rats,  at  least,  are  known  to  develop  rather  solid  immunity  to  infection. 
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Sigjg 1 1  IgMliL-^t.  -JU!^^aQ7,;ssii_o  f  .,t  h%_  In^MM^  I 

Pr©bi.&BS  ©f  resistance  and  /immunity  ar®  basic  to  en  ande:<xc.anding 
of  host-parasite  relations..     Invasiveness  of  parasites  and  host  reac- 
tions to  parasites  are  important  ©lues  to  an  understanding  of  the 
pathogenicity  ©f  woonaio 

£^PQSed_Course  of  the  Pro.lsst  s 

To  continue  study  of  the  ©ffests  of  cortisone  and  other  hormones 
on  wo  Km  iniVsti©ns„     A  study  will  also  be;  mad©  of  the  dr.w^.opm.snt  of 
resistance  in  schistosome-  Infections.. 


Part  B  included 
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Project  Title:  Role  of  helminths  in  the  tausation  of  cane.. 

Principal  Investigator;  L»  J.  Olivier 

Other  Investigators:  £.  G,  Betty 

Cooperating  Units:  X„  Pathological  Anatomy  Branch,  NCI.-525 

2,  Section  on  Cancer  Products,  Laboratory  of 
Bacterial  Products,  DBS. 

Man  Years  Calendar  year  1958) ; 

Totals       1 
Professional:  1/3 
Other?       2/3 

Project  Descriptidh 

Objectives:: 

To  test  whether  worm  parasites  san   be  made  to  induce  malignant 
growths  in  the  laboratory.  To  investigate  the  possibility  that 
tumors  of  rats  caused  by-  Taenia  t aen iafo raj s  infaetion  are  due  to  a 
virus. 


Schistosoma  haematobium.  Hamsters  are  infected  with  this  spe 
in  an  attempt  to  induce  malignant  growths  in  the  bladder  or  other  or- 
gans. 

Taenia  taeniaformis..  This  parasite  regularly  produces  lifer  tu- 
mors In  rats.  Infected  rat  tissue  and  worm  material  are  inoculated 
into  tissue  cultures  in  an  attempt  to  pass  a  possible  cancer-producing 
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The  schistosome  study  is  still  under  ^ay« 

Th®  Jjenia  ©xp©:rira®nlts  hav«  so  fay  not  resulted  in  any  positiw- 
findings  in  th©  attempts  to  isolate  a  posiib;,©  caacer-produ-eing  ag<??nto 
Howswer,  a  n©w  rat  virus  has  been  isolated  and  -is  row  b<s£ng  studied* 

Significance  to  th»  Program  of  th®  Instate  ■ 

Study  of  She  relation  of  parasite  warms  to  malignancy  should 
increase  our  knowledge  of  Ihe  significance  of  worm  infections  and 
provide  new  information  eoRe®rn£ng  the  factors  which  predispose  in- 
dividuals to  cancer. 

Proposed  Course  of  the.  J?Mj&gt. : 

Continue  long  rang©  study  of  the  relation  between  these  lm>   para= 
sites  and  cancer. 
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art  Ae 

Project  Title;  Destruction  of  uollusce  oy  chemical  meanso 

Principal  investigators  La  Jo  Miliar 

Others?  Wo  To  Raskins 

Cooperating  Units:  None 

Man  Years  (caleniax  year  1908): 

Totals  2  1/2 
Professional s  1  1/2 
Other:       1 

Project  Description: 

Objectives; 

To  discover  more  effective  sssns  cf  killing  snail  vectors 
of  schistosomiasis,:  To  stn&y  tlis  mode  of  action  of  chemicals 
used  as  mollusciciceso 

Mathods  Employed: 

Snail  vectors  or  their  eggs  are  ezposed  to  ahemieals  and 
the  destructive  efficacy  of  the  chemicals  is  recorded?  Studies 
are  made  of  the  action  of  the  -..'ftes&eals  on  the  snails g  such  a© 
the  determination  of  the  accumulation  of  the  chenicals  in  the 
various  snail  tissue:)  and  its  rate  of  elimination  upon  terrain- 
nation  of  exposure  ax  the  snail  to  the  chemicals*  Exposures 
are  quantitated  with  respect  to   both  concent  ratios  and  length 
of  exposure  to  the  chemicals  0 

Major  Findings s 

The  study  has  not  seen  under  way  long  enough  to  permit  defi- 
nite conclusions  to  be  made*  Newly  laid  snail  eggs  seem  to  be 
far  more  susceptible  to  damage  by  sodium  pentachlorophenate  than 
partially  developed  embryos  or  newly  hatched  snailso  Strains  of 
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snails  also  differ  In  ths  susceptibility  of  their  oggs  to  this 
chemical o    Very  low  concentrations  of  sodium  pentaehlorophenate 
appear  to  have  a  marked  effect  on  the  egg-laying  habits  of  the 
snails  and  also  upon  the  eggs  themselves* 

Significance  to  the  Program  of  the  Institute: 

The  most  effective  way  to  control  schistosomiasis  in  many 
areas  is  by  control  of  the  intermediate  hosts  the  snail*    Educa- 
tion of  the  population  in  proper  sanitation  is  probably  the  surest 
method  of  eradication  of  the  disease^  but  takes  an  impossibly  long 
time  to  aeccrapliaho     The  preliminary  results  from  this  project 
suggest  that  it  may  be  possible  to  control  snail  populations  in 
some  endemic  areas  by  continuous  administration  of  lows  and  there- 
fore  relatively  economical,,  concentrations  of  the  chemical o 
This  may  be  more  practical  in  some  situations  than  intermittent  use 
of  higher  concentrationso 

Proposed  Course  of  the  Projects 

To  continue  along  these  lines  with  sodium  pentaehlorophenate 
and  to  investigate  the  effect  cf  other  chemicals  at  low  concentra- 
tions on  snail  eggs  and  upon  the  adult  snaiXss  especially  With 
regard  to  the  effect  upon  their  reproductive  capacity  and  the  via« 
bility  of  their  eggs0 


Part  B  included  -  lee 
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Part  B;    Honors,,  Awards s  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Barbosas  Fo  S6  and  Olivier ^  Lot    Studies  on  the  snail  vectors  of 
bilharziasis  m&nsoni  in  North-eastern  Brasilo    Bullo  YJorld  Health 
Organ*    18:     895=903.,  1958. 

Hairsto%  No  Go,  Hubendickj  B„s  Watson*  Jo  Me  and  Olivier,*  L0s     An 
evaluation  of  techniques  used  in  estimating  snail  oopulationso 
Bullo  Wor3d  Health  Organ,     19:     661-672^  1958* 

Olivier  ,>  Lo  and  Barbosas  F„  S*s     Survival  and  weight  loss  of  Austra° 
lorbis  glabratus  kept  at  controlled  relative  humidities  in  th@~IaBora= 
tbryT"  Proco'of ""the  6th  Intemo  Gongr,  Trop0  M©d0  (in  press). 

Honors  and  Awards  relating  to  this  projects     None 
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PHSJJIH 

Individual  Project  Report 
Calendar  Year  195© 


Part  A, 


Pro  jest  Titles   Investigation  of  intermediate  hosts  and  vectors  of 
hwraan  diseases  caused  by  worms 


si  Investigators  E,  S,  Berry 
Other  Investigators;  None 
Cooperating  Units-;  None 
Man  Years  (calendar  year  1,958)5 
Totals       I 


sional;  2/3 
Others       1/3 

Project  Descriptions 

Objectives; 

To  investigate  the  distribution,  life  history,  and  ecology  of 
snail  intermediate  hosts  and  to  develop  a  rational  and  useful  system 
of  classification  and  means  of  identification. 


Colonies  of  known  snail  vectors  are  maintained  in  the  laboratory 
where  they  are  available  for  intensive  study*  Suspected  vectors  are 
exposed  to  infection  to  evaluate  their  suitability  as  •.estors  in  the 
field.  Attempts  are  made  to  discover  means  tor  <e©n£g»J.l$ag  the  vec- 
tors with  poisons. 


Findings i 


Continued  progress  has  been  made  toward  the  discovery  of  criteria 
useful  for  the  accurate  identification  of  the  snails  which  serve  as  tn« 
intermediate  hosts  of  Schistosoma  gansoni  and  Schistosoma  haematobium. 
In  addition,  a  monograph  is  in  preparation  on  seme  of  the  vectors  of 
schistosomiasis. 
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SiMifj.gjnjse  %P  ':i^e   Program, of  tht^jj^titt 

This  knowledge  is  essential  if  ene  is  to  understand  the  epidemj 
©logy  ©f  woitb  infections  transmitted  by  vectors  and  if  one  is  to  de- 
vise adequate  control  procedures-. 

Proposed  Courss'jaf.the^  Pi^je-st % 

Continue  anatomical  studies  of  snails  in  order  to  make  possible 
their  accurate  identification-  Study  variation  among  snail  strains 
with  resp&st  to  susceptibility  to  infection  with  schistosomes. 


Part  B  included  -  Yei 
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Part  Bs    Honors^.  Amrds5  and  Publications 

Publications  otter  than  abstracts  from  this  Projects 

Wright*  Wo  Ras  Dobrovolny*,  C.  G„,,  and  Berry.,  E.  0o:     Fiold  trials  of 
various  molluscicides  (efaiafly  ecditsa  pentachlorophenat's)  for  the 
control  of  aquatic  intermediate  hosts  of  human  bilharsiaaiSo    Bull© 
m&<,  Hlthc  Org„  18  s     963«97U9  l?58o 


Honors  relating  to  this  projects     None 
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Part  A„ 


Project  Title:  Development  of  methods  for  the  cultivation  of 
parasitic  helminths  in  vitro  and  the  determination  of  the  nu- 
tritional requirements  of  "such  organises  in  vitro 

Principal  Investigator*    P<>  Pe  Weinstein 

Other  Investigators:     M0  F0  Jones 

Cooperating  Units:     None 

Man  Years  (calendar  year  19*>8) : 

Total:  3  lA 

Professional:     I  l/U 
Others  2 

Project  Descriptions 

Objectives: 


To  develop  laadia  suitable  for  in  vitrc  cultivation  of  helminths 
throughout  their  life  cycle* 

Methods  Eiiiployad: 

Worm  eggs  or  larvae  are  isolated  bacteria»frae,>  are  lnocu° 
iated  into  culture  jaedia  to  be  tested  for  growth=  supporting  pro- 
pertieSj  and  are  observed  for  developmant  and  differentiation* 

Major  Findings: 


Partial  development  of  the  parasitic  cycle  of  the  human 
hookwor%  Negator  arariearauag  has  been  obtained  in  yj-togo    The 
f ree~liviag  eiage's  were  aiiccessfully  reared  in  prevIouT^orkg  so 
that  ffluch  of  the  life  history  of  this  parasite  can  now  be  studied 
in  vitro  under  saoenic  conditions  0 
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Work  has  continued  on  the  is^rovessant  of  taa  Kedia  used 
for  rearing  the  free«living  and  paraaitis  stages  of  Klpjpjoetron* 
gylua  muria5  and  considerably  higher  yields  of  adult  wornas  are 
nw^ob^Hssedo    Females  have  deposited  large  numbars  of  egca  in 
culture j,  but  these  eggs  have  all  bsen  infertileo    Therefore  9  the 
normal  sequence  of  events  concerning  ovulation  aid  copulation  of 
this  organism  in  vivo  has  been  studied*  as  well  as  bobs  physical 
end  nutritioaaTconH!ti<sr^!  which  my  bear  on  mating  in  vitroo 

Signiflgange  ^,^hs  Program  to  the  Institutes 

When  the  nutritional  and  physical  conditions  necessary  for 
in  vitro  development  of  worms  ai©  known*,  basic  studias  may  help 
e^ta^Telinical  and  pathological  effects  of  worn  infections 
and  enable  better  diagnosis  and  treatments 

Proposed  Course  ®JLSMJ^SJi£l.s 

Work  will  be  continued  with  different  blood  and  tissue  fraetio 
in  attempts  to  delineate  .further  the  grotrth  requirements  of  worm® 
in  complex  mediag  and  attempts  will  be  mad©  to  obtain  development 
in  media  of  known  chemical  eompositionc.    Factors  governing  mattag 
and  egg  production  to  vivf:  and  in  vitro  will  be  atudiedo 


Part  B  Included  »  Yea 
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Part  Bs    Honors^  At*ards8  and  Publications 

Publications  other  thai  abstracts  from  this  projects 

Weinetein^  Paul  P0s     Sease  projected  uses  for  the  axenic  cultivation 
of  helminths o    Am«  Jo  Trop*  Medo  and  Hyg„    7?     1-3^  1958 « 

Weinstein*,  Paul  Po  and  Jones ^  Myrna  P0 1    Development  in  vitro  of 
sons  parasitic  nestetodes  of  vortebrateso    Ann0  Nc  Yo  AlsaSTlT^io 
(in  press)* 

Honors  relating  to  this  projects 

Dr0  Welnstein  was  presented  an  Award  of  Honor  by  Brooklyn  College* 

Dro  Weinstein  -was  elected  to  the  Council  of  the  American  Society 
of  Parasitologists 
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Part  Ao 

Project  Title?  "  JJutritional  aspects  of  helminthiasis 

Principal  Investigators  Wo  B0  DeWitt 

Other  Invest!  gal  ores  None 

Cooperating  Unites  Notss 

Man  Years  (calendar  year  1958) J 

Totals  1  2/3 
Professionals  2/3 
Otherj       1 

Project  Descriptions 

Objectives t 

To  determine  the  role  of  nutritional  factors  in  the  disease 
processes  associated  with  helminth  infections^  their  effect  on 
host  susceptibility,;,  and  their  possible  influence  on  the  develops 
ment  of  resistance  to  reinfection^ 

Methods  &np3oyed: 

Animals  maintained  on  purified  diets  either  deficient  or 
enriched  with  specific  components  are  exposed  to  various  helminths. 
The  influence  of  the  diet  and  its  consequences  on  the  host  and  on 
the  parasite  are  studiedc 

Major  Findings % 

A  diet  deficient  in  pantothenate  inhibited  the  elaboration 
of  precipitating  antibodies  in  mice  against  sehistosoae  eggSo 
Pantothenate  deficiency s  however.,  had  no  apparent  effect  on  worm 
development  or  on  the  rate  of  egg  producticn0 
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Significance  oi  the  Program  to  the  Institute: 

Debilitating  helminthiases  develop  frequently  in  human 
populations  living  on  a  deficient  dieto     In  order  to  under~ 
stand  the  clinic- '1  problems  adequately  it  is  necessary  to 
assess  the  role  if  the  diet  arai  of  the  worms  in  producing 
the  debilitation*    The  problems  of  treatments  prevention.,  and 
control  of  helEir/ii  infections  can  be  met  more  effectively  if 
these  relations  a  a  understood;, 

Proposed  Course  of  the  Project t 

The  preset  riudy  will  bo  extended  to  include  th©  effects 
of  diets  deficient  in  vitamin  Bj2«  folio  acid3  niacin^  and  the 
fat  soluble  vitaaiis  A  and  D  on  schistososs)  infections  in  mieso 
Later P  the  study  w  32  ©jKtand  to  the  relation  between  diet  and 
infections  with  otUr  spscies  of  woime0 


Part  B  included  «  yes 
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Part  Bi     Honors*,  Awardss  and  Publications 

Publications  other  than  abstracts  from  this  projects 

DeWittj,  William  Bo  and  Sehwarg„  Koj    Multiple  dietary  necrotic 
degeneration  in  the  mouse 0    Eaperientia,     lUs    28-30,,  1958* 


Honors  and  Awards  relating  to  this  project. t    Bans 


Serial  No0  NIAID-123.-G 
lo  TropieaTlJftse'aW  ~ 
Z»   Helminthic  Dis&esas 
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^dividual  Project  Report 
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Part  Ao 

Project  Title i    The  levelopment  of  helminths  in  germ»free  anlmale 

Principal  Investigator;    M0  PD  Jones 

Other  Investigator st    ?a  P«  Weinstein,  Lo  Jo  Olivier 

Cooperating  Itoits:     Note 

Man  Years  (calendar  yea  -  1958)  * 

Total:  1  1/12 

Professional:        3/1 
Other:  1/3 

Project  Description: 

u 


To  determine  whether  the  germ,~free  animal  will  support  develop- 
ment of  wona  parasites  md  to  compare  the  developmnt  of  worms  in 
gerra~free  animals  with  that  obtained  in  conventional  animals* 
To  study  factors  of  resistance  to  Infection  using  germ=free  hosts? 

Methods  Employed: 

Axenic  helminth  inocula  are  prepared  and  inoculated  via  various 
routes  into  germ-free  animals. 


Improved  techniques  of  concentrating  helminth  eggs  have  been 
developed^  as  well  as  a  method  of  determining  the  viability  of 
larvss  within  the  eggs  of  Hymenolepis  nana*  This  should  allow 
more  quantitative  infections  in  experimental  animals.. 
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Significance  of  the  project  to  the  Institute: 

Using  germ~free  technique  it  should  be  possible  i;o  sltudy 
cellular,  nutritional,  and  antibody  factors  which  may  be  in- 
volved in  natural  resistance  to  infections  with  worms*  Hel- 
minths are  particularly  well«»suited  to  this  kind  of  w^rk  in 
gera°free  animals  since  most  of  them  become  localized;  do  not 
multiply  in  the  host^  and  can  often  be  obtained  germ- 1'ree.o 
Oerm«*fr*e  animals  may  be  a  very  promising  maans  for  tie  study 
of  the  relation  betwacn  bacterial  infection  in  the  hcst  and 
Invasion  by  other  organisms 0 

Proposed  course  of  the  prgje at:  / 

Suitable  helminths  and  various  germ-free  hosts  ill  be  ussd 
to  determine  promising  combinations  for  intensive  etody«  Work 
is  being  done  to  extend  some  of  the  findings  report/ d  previously  s 
particularly  on  the  ability  of  H„  nana  to  eetablicfc  Itself  in 
the  absence  of  intestinal  bacteria* 


Part  B  included  »  les 


Serial  No*  NIAID-121-a 
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Indiv  dual  Project  Report 
Ciloodar  Year  1958 


PartBs,    Honors.,  Awards*  and  \iblieatioaB 

Publications  other  -Bom  abatt'.cts  from  this  projects 

Newtons  'rt„  L«>9  Wainsteins  Paul  P<.s  and  Jones?  J^rma  F»t    A  comparison 
of  the  development  of  scsa©  rat  and  mouse  helminths  in  getm»free  and 
conventional  guinea  pigs<>    Ann.  No  Yo  Aead„  Scio     (In  presa)* 

Honors  and  Awards  relating  to  tiis  project:    None 


PHS-N3H 

Individual  Project  Report 

Calendar  Year  1958 
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I*  Tropical'  "Disease 
2o  Helminthic  Diseases 
3»  Bsthesda9  Maryland 


Part  A. 


Project  Title  t    Study  of  the  excretory  products  of  helminths 

Principal  Investigator:  W.  T.  Haskics 

Other  Investigators s  L0  0>o  Olivier 

Cooperating  Units*  None 

Man  Years  (calendar  year  19f>8)  s 

Totals  lA 
Professionals  l/k 
Others       0 

Project  Descriptions 

Objectives: 


To  isolate  and  identify  excretory  products  of  parasitic  worms „ 
To  compare  species  and  votm  groups  with  respect  to  their  excretory 
products  o  To  judge  the  influence  of  nitrogenous  excretory  products 
on  host  reactions  snd  resistance  to  infection,. 

Methods  Employed: 

Chemically  ai&lyss  the  fluids  in  which  larval  and  adult  worms 
have  been  incubated  under  sterile  conditions  o 

Major  Findings: 

The  investigation  of  the  nitrogenous  excretory  products  of 
tapeworm^  T0  taenlaformisg  larvae  has  shown  the  presence  of  ammonia,, 
urea,  alipnatie  amineSj,  amino  aeidss  and  a  small  amount  of  polypep» 
tides o  These  findings  are  similar  to  those  previously  obtained 
from  certain  round  worm  larvae  except  for  the  presence  of  urea 
which  was  shown  to  be  absent  in  the  case  of  the  round  worms  studio  do 
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Significance  to  the  Program  of  the  Institute: 

The  understanding  of  the  basic  raetabolic  pathways  and  their 
end  products  occurring  in  parasitic  worraa  is  the  pie  cursor  of  a 
better  knowledge  concerning  the  clinical  and  pathological  effects 
of  such  infections  and  of  better  usans  of  diagnosis  and  treatment* 

Proposed  Course  of  the  Project: 

This  project  was  temporarily  suspended  following  ©on^pletlon 
of  the  investigation  of  th©  nitrogenous  excretory  predicts  of 
T6  taeniafornia  larvae » 


Part  B  included  -  Yes 


Serial  No*  NIA2D-121-H 

PHS~NXH 

Individual  Project  Report 

Calendar  Year  19!?8 


Part  B;    Honors,  Awardss  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Haakins$  Willard  T*  and  Olivier P  IJ(,i    Nitrogenous  excretory  products 
°*  Taenla  taoniaf  orals  larvae0    Je  Parasitolo    UiJ     567~5?3S  19J>8„ 

Honors,,  Awards,  relating  to  this  project:    None 


rial  Nba  NXAID-12] 

Is  TropicaX  Disss 
2.«  Helminthic 

-NIH 

XadivicrasI  Project  Export 
Calendar  isar  1S?5'8 

Project;  Title:    Pathological  physiology  of  worn  infeeticng 

Principal  Shvestigator:  K.  S  fen.' 

Other  jfersstig&toses:    W«-  B.  DaWitt 

Ooops^aisg  Units:     Hone 

Man.  leare  (calendar  yaar  1958) : 

Totals  2 

Professional?    1  2/3 
Other:-  2/3 

Project  B®  script  ie»; 


S-ciKiy  the  patnology  of  schistosoma  iv^fectioae  «Lth  spsc ! 
reiexonoe  to  portal  collators!  circulation  iacltidlng  asepha 

prices*     stvdj  assag©  of  gsaoni®  f roaa  the  blood  to  the 

Siu%  tfas  coricequoricoo  .f  schistosoa®  infection  in  sas« 


ojFfd: 


Sttaly  changes  in  the  portal  drcrtflafcien  of  mfco  and  nonk 
itewals  following  infection,  by  dissection,  bv  Bsasuren 
of  portal  pressure^  by-  X-ray  fcllotdjsg  iajsetion  of  opaque      t 
ijroo  tins  portai  syot3%  by  injection  of  colored  latas  into  1 

saa  by  the  study  of  Xi^or  tissue  sections,    Production  of  t 


~*3©usly 
ana  br&isi  assiogjia  levels  e 

1  syexlroniG  ths&  close:  >2es  hepato*sp2eiiic  schistose  : 

is  tessuy  ma  reprodncsd  iv  ■  destemimd  that  *.; 

gsnesis  <rf  the  <—  j  to  tas  penetration  of  r 

r&ac&ion  •  - 
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Significance _of_thB  ^PigggL^P,  frftg... Institute ; 

Schistosome  infections  in  sate©  and  other  aaismls  provide  a  Beans 
to  study  cirrhosis^  collateral  circulation^,  and  a?sacnia  metabolism,, 

Itroposed  Course  of  tho' Project -a 

Continue  study  on  the  pathology  of  schistosome  infections  with 
special  reference  to  the  cause  and  characteristics  of  the  severe 
i  anemia  that  develops  in  mice  infected  with  Schistosoma  raanoonio, 
Attempts  will  be  made  to  reproduce  the  hepat"e«splenlc  syncGrcas il  In 

!<dogSo 


Part  B  included  »  Yes 


Serial  No,  NIAID^  121^1 
PHS-NIH  """ 

Individual  Project  Report 
Calendar  Year  1958 


Part  B;    Honors,  Awards,,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Warren,  K0  S  and  DeWitt,  ¥0  B„s     The  production  of  portal  hypertension 
and  esophageal  varices  in  the  raouseo     Preoo  See*  Expsro  Biolo  and  Med**, 
98:    99-101,  1958. 

Warren,  K*  S  and  DeWitt,  W»  B0:     Esophageal  varices  in  mice  infected 
with  Schistosoma  raaagonia     Proct,  6th  Internet*  Congr*  Trop«  MedP  and 

Malaria^  (^nHFrels J7~ ~~" 

Warren,  K*  S  and  Nathan^  D„  Q»ie    The  passage  of  ammonia  across  the 
blood-brain^barrier  and  its  relation  to  blood  pH«     J„  01ino  Investigo 
(in  press) 0 

Stabenau,  Jo  R»s  Warren,,  K«  S  arid  ftall^  DB  Po    The  role  of  pH  gradient 
in  the  distribution  of  anmoaia  between  blood  and  cerebrospinal  fluids 
brain,  and  muscle?    Jo  Clino  Investigo   (in  press)* 

Nathan,  Do  G»  and  Warrens  K«,  S    A  colorimetric  method  for  the  measurement 
of  the  brain  ammonia  of  the  mouse:     The  effect  of  glutamina  on  the  total 
measurable  ammonia,,     Arche  Biochemo  snd  Biophyso  (in  press)* 

Honors  and  Asards  relating  to  this  projects     None 


FHS-NIH 

Individual  Project  Report 
Calendar  Xaar  1958 
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1,  Tropical  "diseases 

2«  Chemotherapy 

3<>  Bethesdaj,  Maryland 


Part  A0 


Project  Titles     Biochemical  pharmacology  of  anttealarial  drugs 
and  relafc-sd  ccrapounds 

Principle  Investigators     Leo  E*  Gaudotte 

Other  Investigate  rss    None 

Cooperating  Unites     None 

3%n  years  (Calendar  year  195>8) 

Total a  1 

Professions' U        2/3 
Other*  1/3 

Project  Description: 


To  defina  tho  metabolic  pathways  and  ensyae  systems  active 
on  ex t'imalarial  stents j  to  elucidate  the  physical  snd  chemical 
properties  influe  icing  the  physiological  disposition  of  thee© 
drugs g  to  determine  the  usefulness  of  salt  derivatives  and  salt 
corablnaticas)  a&  effective  means  of  cass  therapy^  and.  to  determine 
the  toxicology  a?d  pharmacology  of  various  drugs  found  effective 
as  aatljaalarlalft  in  a  general  screening  program p 

MwUiods^&^o^ii 

P.a  berghiil  in  the  mous©  and  P0  :53M&SS§M  in  the  chick  are 
the  Mle?fa" strains  used  primarily »    TL<a  drvgs  most  intensively 
studied  are  pyrimethamine  and  varicas  qu'nolineso     In  vivo  sxad 
in  vltre  studies  are  accomplished  in  mouse-  rai„  ano^rablDTfeo 
SpacSflo  chemical  methods  are  devileped  for  tha  determination  of 
parent  ooaipo'and  and/  or  metabolites  in  urine,,  feoea^  plasma  and 
tissues c 
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lo     Fhyeiologic&l  disposition  of  drags  labelled  with  radio* 
isoicpes  is  determined  ii  animals  after  oral  and  parenteral 
administrationt.    Tiasus    lsrtributlon5  plasma  levels,,,  excretion 
rates  an5  metabolic  predicts  are  determined  by  specific  ehemies&l 
methods  and  paper  ehrcm' 3graphy> 

g0  The  metabolism  &.'■  antimalarials  is  determined  in  tissus 
preparationso  Enaym©  syi';ems  are  characterised  by  classical  and 
specialised  biochemical  .achniques.o 

3.o     Th©  ehawical  properties  of  varied  salt,  derivatives  aad 
salt  combinations  with  ant  imalarial  drugs  are  determined*    Th© 
properties  of  various  bSir'vrs  are  defined  for  extent  and.  rerversi« 
bility  of  binding^  toxicology  and  pharmacology*) 

ho    ftmercva  ooapownd-  structurally  related  to  known  anti- 
malarial agents  are  screen*  d  for  antimalarial  activity.,     Inhi- 
bitors of  drug  metabolism  •-re  studied  aa  possible  potentiators 
of  antimalarial  activity© 

Haior  Findings  t 

Tritlated  Daraprim  w  s  administered  psrentorally  to  the  rabbit, 
The  compound  was  subseque &ly  excwted  at  a  vary  slow  rate.     In 
addition  to  the  parent  ccopound.,  two  prominent  mstabdites  wana 
found  excreted  in  the  ur'aeo    Tritiated  Daraprim  web  given  orally 
to  the  mouse*    About  ?5»  ]gt  cent  '»as  excreted  unchanged  in  th© 
faces?  the  remainder  was  distributed  34a  plasms*,  liver 9  kidney^ 
lung  and  vrin©o     Oral  adiinistration  of  ths  frse  basso  wag  found 
unsatisfactory ,  giving  rl.se  to  unpredictabl®  plasma  levels  and 
side*-reactioo8j  uadoubt*  ily  a  reflection  of  individual  variations 
in  abgorptiono 

Various  salts  of  D«raprisi  having  a  vide  ranga  of  pK&"s  wer$ 
investigated,  a©  potential  componnds  with  which  to  obtain  more 
predictable  s,  constants  and  reproducible  plasma  Ifirpelso    Prelimi- 
nary results  suggest  th  t.  derivatives  with  a  pK^  of  about  h»$  - 
$00  may  be  desirable  fa   this  purpose^  as  in  the  case  of  Daraprim« 
acetate  and  DarapriKB<=BtJic!£natej» 

The  binder  j,  Magneea'u  presently  used  In  dtleroquinised~8al1'. 
mixtures  for  mass  therapy  was  studied  for  retej&ioa  of  th©  anti- 
malarial drug  in  eueh  mixtures*     It  has  been  found  that  in  mciei 
areas  the  binder  doss  not  prevent  tha  antimalarial  from  being 
leached  e<ut  of  the  mixtures  suggestions  -mm  mate  to  increwa*  l*-"5 
concentration*     It  was  found  that  vsi6bt  sue  a  conditions^  an  irre- 
versible binding  af  about  2*0  par  carafe  of  the  drug  occurs^  posing 
economic  problems,  as  well  aa  problems  regarding  its  fcherapeutio 
value „ 


Serial   No„  MIAID-122-A 


Significance  to  tie  Program  of  the  Institutes 

The  project  i  i  associated  with  a  larger  one  aimed  at  the 
eradication  of  raaL,:*i&o  The  purpose  of  the  program  is  to  find 
a  drug  or  drug  comb,  nation  with  prolonged  action^  maximum  thera= 
peutie  value.,  and  sramal  toxicity*  plus  a  simple  "foolproof1 
method  of  administ;  t-tion^ 


le  Metabolic  sludies  of  antimalarial  agent®  will  continue 
J2L  ^£  aad  iS  ££*°«    Urinary  metabolites  will  be  investigated 
for  identificationTa.tisaalarial  activity,,  and  toxicity*  The 
®nzym   Systems  of  dedication  of  antimalarials  will  be  investi- 
gated further^  giving  consideration  to  their  possible  inhibition 
and  the  potentiation  of  antimalarial  drugs  by  such  inhibitors, 

2e  Greater  emplssis  will  be  placed  on  the  .studies  of  salt 
combinations  and  derivatives.  Binders  will  be  sought  as  effec- 
tive, additives.,  but  -Kith  reversible  binding  properties  under 
physiological  conditio  is0 

3».  Toxicology  ad  pharmacology  of  various  antimalarials  and 
drug  combinations  wilL  be  undertaken  to  better  understand  "the  drug 
and  drug  action* 

k«    Screening  program  will  continue  of  various  compounds  struc- 
turally  related  to  presently  known  antimalarials,  but  with  reduced 
toscocityo 
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i   ga  I  E 
2o  Chemotherapy 
3o  Bethesda      and 


Individual,  Projeet  Report 

Calendar  Year  .1958 

Pari  Ao 

Pro jest  Titles  Mod©  of  action  of  therapeutic  agents 

Prineipai,  Investigator;  Karl.  Schellenbarg 

Other  Investigators s  N&sss 

Cooperating  Units:  Masse 

Man  Years  (calendar  year  1958);; 

Total  :  I.  1/2 

Professionals     1/2 

r:  I 


Project  Description: 
gbje-cil^'?  v.. 

To  find  out  the  mechanism  of  action  of  antimalarial  drugs:?  to 
determine  the  biochemical  properties  of  Plasmodia  which  make  it  an 
obligate  intraeellular  parasite.?  aad  the  influence  of  ssu&h  require- 
ments on  effective  drug  therapy, 

Hfetfaods.  Employed s 

L.  The  metabolism  of  the  parasites  £o  gallinageum  end  P«  be.ig.ghei 
and/or  host  is  being  explored  at  aU  levels  from  the  intact  organism 
to  m&®2   enzyme  systems,  noting  the  effects  of  the  representative  drugs  - 
quinine,  ataforise,  ehleroquine,  primaquine,  pyrimethamine,  and  proguanil* 

(a.)  A  study  of  the  respiration  of  parasites  und'er  varied  near- 
pft^sfiologieaj.  conditions  is  made.  The  direct  effect  ©f  repre- 
sefltgtiv^  antimalarial  drugs  at  various  concentrations  is  de~ 
termined,, 

lb)  Mods!  systems  for  DPNB  oxidation  are  established  in  which 
the  antimalarials  and  their  free-radical  forms  are  tested  as 
oxidants  to  DPNH,  and  consequently  possible  antagonists  to  flavo- 
enzymes » 

la)  The  BNA  and  HMA  content  of  normal  and  infected  chicken  and^ 
mows©  blood  are  determined  as  a  baseline  for  future  investigation 
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of  the  inhibition  of  DNA  synthesis  by  antimalarial  drugs. 

2o  The  maintenance  and  cultivation  of  P.  galliaaceum  in  vi%v&  is 
[>eing  undertaken  and  the  determination  of  a  chemically  defined  medium 
i.s  sought, 

Mai  a;"  Findings  g 

2.  The  presence  of  the  intact  rsd  ceil  enclosing  the  parasite  has 
beers  found  necessary  for  the  inhibition  of  respiration  of  parasites  bj 
quinine.  This  is  in  agreement  with  the  findings  of  quinine  inhibition 
of  DNA  synthesis  by  the  parasite. 

Hemolysis  by  specific  ssrum,  saponin,  or  hypo  tonicity  progress!^ 
abolished  the  quinine  effect  in  proportion  to  the  degree  of  hemolysis. 
Variation  in   parameters  of  parasite  environment  such  as  ionic  composi- 
tion, pH,  presence  of  lipids  and  proteins  did  not  materially  change  the 
action  of  quinine. 

2.  Antimalarials  with  quinoline  and  acridine  nuclei,  as  well  as 
other  somvmunds  capable  of  forming  qyinones,  but  inactive  against  malaria, 
formed  active  ©sidantt;  for  DPNH.  Proguanil.  and  pyrimethamine  did  not* 

Significance  to  the  Pg^iram  of  the  Institute; 


Biological  and  biochemical  information  related  to  the  mechanism  of 
action  of  antimalarial  arcgs  will  afford  basic  knowledge  in  an  area  pre- 
sently little  understood  la  the  cheasoiherapy  of  parasitic  disease.,  This 
information  will  allow  the  syathesis  of  sere  effective  and  specific  drugs. 

In  addition,  such  information  will  be  of  inestimable  value  in  other 
areas  of  research  in  which  the  use  of  antimalarials  has  been  found  bene- 
ficial—as heart  disease,  arthritis,  a»sd  lupus  in  the  case  of  the  quino- 
line grs>up„  Where  folis  asid  antagonists  are  of  therapeutic  value,  as 
in  the  case  of  leukemia,  pyrimethamine  may  be  of  same  value. 

Proposed  Course  of  the  Pro.iesi; % 

1.  Metabolic  studies  will  continue.  The  inhibition  of  parasite  res- 
piration by  antimalarials  will,  be  employed  as  an  index  for  further  detailed 
metabolic  investigations  at  fehe  enzyme  level. 

2.  Using  radiophesphorous,  a  study  of  DNA  and  RNA  synthesis  in  the 
parasite,  along  with  the  effect  of  antimalarials  thereon  will  be  under= 


3<,  Exhaustive  attempts  will  be  made  to  cultivate  the  parasite  in  vitro 
in  a  chemically  defined  medium  free  of  host  influence,  in  order  that  the 
more  subtle  influences  of  drugs  and  their  metabolites  may  be  determined. 

Part  B  included  -  No 
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2o  Chemotherapy 

»3o  Bethesdas  Maryland 
FHS-MH 
Individual  Project  Report 
Calendar  year  1958 

Part  A, 

Project  Titla:  Mode  of  action  of  therapeutic  agents* 

Principle  Investigators  Joseph  Oraenberg 

Other  Investigators %    Nom 

Cooperating  Unites  None 

Man  Years  (Calendar  year  1958)1 

Totals  1  1/2 
Profess  lonal*  yk 
Others        3/U 

Project  Description 

Objeetivoag 

To  find  out  how  chemical  agents  kill  animal  parasites 3  to 
determine  the  way  these  organisms  become  resistant  to  such 
chewicalaj}  hew  this  resistance  is  transmitted  from  generation 
to  generation,  and  the  effect  of  such  resistance  on  other  bio™ 
logical  properties  of  the  organism* 

Methods 


(a)  Plasmodium  gajJl^acom  in  the  chick  and  Plasmodium 
berghei  3ir°^eTio\iie  "aST  ralf  are  used  primarily  0  TFnlirTIruge 
most  Intensively  titudied  are  dlamincipyriaiidines  and  various 
quinolin.es e    Tbe  antimalarial  activity  of  the  drugs  as  com- 
plexes and  in  the  presence  of  various  potentiator®  is  deter« 
minedc     Spe  aI£ ie  metabolic  pathways  are  studied  to  determine 
the  presence  of  any  inhibition  by  these  drugs  §  and  &  compar»> 
ison  made  fcuiween  normal  and  resists,  it  parasites  as  to  the 
presence  or  .Absence  of  audi  pathways  * 

(b)  Strains  are  developed,  which  are  resistant  to  chemical 
agents*  Stra-ine  are  also  developed  which  have  other  distinct  <, 
stable  biological  properties^  such  as  ssxuality^  lethality., 
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tissue  preference,  md  host  specificity  «    These  various  strains 
are  hybridised  by  nss  mating  in  mosquitoes  and  rearrangenents  in 
the  strain  characteristics  are  observsdo 

(c)  Plasmodia  its  maintained  in  tissue  culture  and  the  effects 
of  therapeutic  age  ,s  are  studied  under  the  controlled  conditions 
of  the  test  tubea 

Major  Findings  t 

Preliminary  results  suggest  that  the  antimalarial  activity 
of  such  compounds  at  chloroquine  may  be  prolonged  when  adminis- 
tered in  conjuncticiv  with  an  inhibitor  to  the  netabolism  of  the 
drug^  which  is  other  ise  innocuous  a 

Studies  with  a  sulfsnilic  acid  complex  of  chloroquine  indi- 
cated a  fourfold  detrsase  in  toxicity  of  the  antimalarial  drugj 
on  the  other  hand  a  'ourfold  increase  in  concentration  had  t©  be 
administered  to  obtsn  the  same  therapeutic  Xsvelo    However ^  such 
a  compound  may  have  .pplication  in  cases  of  prolonged  therapy* 

Significance  to  the   Vorram  of  the  Institute? 

(a)  The  project  :'s  intimately  associated  with  a  larger  pro- 
ject aimed  at  eradlctr  ion  of  malaria,.    The  purpose  of  the  project 
is  to  conduct  basic  stsdies  on  problems  of  drug  metabolism  and 
drug  resistance  which  1  ay  be  significant  factors  in  limiting  the 
effectiveness  of  the  larger  progrsm0 

(b)  A  deficiency  e;ists  in  our  information  about  the  mechanism 
of  drug  resistance*  TWs  project  is  designed  to  answer  seme  of  the 
questions  in  this  field,. 

(c)  The  mode  of  &:bUn  of  therapeutic  agents  is  little  under*- 
stoodo    The  knowledge  derived  from  studying  tissue  cultured  para- 
sites and  effect  of  drug  aation  on  them    is  designed  to  fill  this 
deficiency 

Proposed  Course  of  tl< 

The  project  as  outlined  has  bean  discontinued  as  a  result  of 
the  resignation  of  too  major  investigator «    However  »  various  phases 
have  been  undertaken   ad  described  in  the  annual  reports  of  other 
investigators  of  thio  laboratory . 
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Part  Bs  Honors^  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project  t 

Greenbergj  J»  and  Kendrick&  L0s  Parasitemia  and  survival  in  mice 
infected  with  Plasmodium  bergbeifo  Hybrids  between  Swiss  (high  pars  - 
sltemia)  and  Str  (low  arasitemia)  niee<>  J0  Parasite t  hk*    h92(l9$B)* 

Greenbergp  J*  and  Kendrickc,  ha%    Resistance  to  malaria  in  hybrids  be- 
tween Swiss  and  certain  other  strains  of  mice*  JB  Parasitos  (In  Press), 


2c  Cheo®  therapy 

3*  Bethels  t   Maryland 

PHShNIH 

J.  Projeet  Repack 
Calendar  'ifear  L958 

Project  Title;:  Experimental  chemotherapy  of  halsainthi©  diseases 

Principal  Investigators  George  Wc  Uatterraoser- 

Other  Infest igatorss  None 

Cooper  at  iag  Unit;  Dr.  B„  Preseott,  LTJ3,7  NlAB-66 

Man  years  (calendar  yea?  1958)  s 

Tot  a  ■-        3 
Professions  : 
Other-.       2 

'Project  Deser  Iption: 

Objectives; 

To  diseoTer  nev  and  esora  effectiTe  schistosome  ida.;  compounds?, 
hoa*  best  ft©  a^sa::inister  Shea?  and  hos*  'they  seSeeti?e3.y  kill  wres..-. 

Methods  Explored  % 

Mice  are  Infected  with  eercariae  of  Schistosoma  saaBSoai  and  treat- 
ment begun  U)   immediately  (prophylaxis),,  or   (*_>>  after  35  days  Ceura- 
■i£?e).  The  mice  arcs  examined  50  days  or  more  after  infection  for  the 
presence  of  dead  worms 0  If  these  are  found,  the  I  liar  and  portal  sys- 
tems are  perfused  'and  live  worms  counted,.  Live  mature  yores  are  re- 
8so?ed  from  treated  and  untreated  animals,,  and  are  observed  in  aain- 
tenar.se  cultures  for  activity  and  survival. 0  Drugs  are  added  l&  the 
cultures,  Moase  pinworaas  are  also  studied  under  similar  conditions,, 

Cf  the  ninety-four  compounds  tested  during  the  year,,  two  were-   se- 
lected for  extensile  trials*  One  was  the   phenflpiperasiae  (Hoaefest 
688)  pr'eriousLy  found  to  hare  strong  ci3.rat.fre  activity  against  Schis- 
tosoma annsoni  infection  in  miceQ  This  drug  almost  compLetel; 
a  raonke;      :he   same  infection  when  giren  at  a  relatively  high  dose,. 
However,  it  did  not  seduce  the  S0  japonic  urn  infection  to   a  dog  which 
had  received  a  'lover  dose-.-  Attests  to  enhance  or  detoxify  the  drug 
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were  unsuccessful,.  This  compound  also  prevents  mice  froo  acquiring  the 
Jc  saaos on i  infection  if  given  oral I j  on   each  of  three  days  subsequent 
to  exposure c  Prophylactic  trials  in  larger  an  fatal  s  are  in  progress  e 
Sera  and  urine  from  mice  ene-haif  and  one  hour  after  oral  admin istra- 
tion  of  the  drag  contain  a  substance  lethal  for  normal  sehistoscwes  in 
culture So 

The  second  of  the  two  compounds  was  an  analogue  of  Miraeil  P„  Nu- 
merous trials  in  mice  indicated  its  lower  toxicity  but  also  lower  ac- 
tivity than  the  parent  compound  with  the  result  that  there  probably 
was  no  improvement  in  the  therapeutic' index,,  The  fact  that  Miracil  D 
can  be  given  in  this  form  for  a  longer  period  of  time  has  possible 
clinical  application,, 

Culture  conditions  for  maintaining  the  schistosomes  and  pJLnwosws 
active  for  48  hours  have  been  defined „  These  conditions  have  been  fosand 
satisfactory  for  observing  in  jjtro  the  effects  of  drugs  active  in  vivOc 
The  cultures  have  also  heeu   used  successfully  as  a  biosssay  for  detect- 
ing active  drugs  in  blood  and  urine  of  treated  animals,, 

Significance  to. tM.Jt£MZ§^Q?  , the  Institute; 

Current  treatment  for  schistosomiasis  is  inadequate,,  Programs  aimed 
at  eradication  or  reduction  of  snails  leave  a  large- human  population  al- 
ready infected  as  potential!  agents  of  transmission-  should  the  snail  con- 
trol program  fail  or  abate 0  Further,  little  is  known  about  the  mode  of 
action  of  currently  available  dr«agss  their  absorption,,  excretion,  tissue 
distribution,  ssetabolisat,  and  Jn  vitro  activity,, 

ProPjpsed,  Course  of  theJProJlects 

Screening  will  continue  in  an  effort  to  find  more  promising  compounds. 
A  greater  effort  will  be  saade  to  elucidate  how  presently  known  compounds 
kill  in  vivo  and  in  vitro0.  An  understanding  of  the  mode  of  action  may 
give  promising  leads  as  to  possible  new  drugs.  Emphasis  will  be  placed 
on  the  anti-choliaergic  activity  of  various  drugs » 
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Part Bt    Honors^  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project .« 

Luttermosers  Ge  W»«     Studies  on  chemotherapy  of  experimental  schisto- 
somiasis V«  Enhancement  of  the  schistosomacidal  activity  of  tartar 
emetic  and  stibophen  by  glycerin?    J?  Parasite   (in  press) a 

Honors  and  Awards  relating  to  this  projects     None 


PHS=NIH 

Individual  Project  Report 
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la  Tropical  Diseases 
2,  Chemotherapy 
3„  Bethesda^  Maryland 


Part  Ac 


Project  Title:  Experimental  chemotherapy  of  malaria 

Principle  Investigator:  Micah  Krichevsky 

Other  Investigators:  Nona 

Cooperating  Units?  Nona 

Man  Years  (calendar  year  1958) 

Total*  lA 
Professional:  l/k 
Other:       0 

Project  Descriptions 

Objectives ; 

To  determine  metabolic  processes  of  the  Malaria  parasites 
to  study  the  effect  of  therapeutic  agents  on  these  metabolic 
pathways?  to  find  the  differences  in  the  metabolism  of  normal 
and  resistant  parasites^  and  how  this  resistance  is  transmitted 
from  generation  to  generation  0 

Methods  Employed: 

Plasmodium  galllnaceum  In  the  chick  is  used  primarily*. 
Specific  metabolic^pathways  of  the  parasite  are  studied  and 
the  activity  thereon  of  various  antimalarial  drugs  is  deter 
minsdo  Comparisons  are  made  between  normal  and  resistant 
parasites  as  to  the  presence  or  absence  of  such  pathways,? 
and  their  susceptibility  to  the  therapeutic  agent  0  The  stu- 
dies are  performed  with  whole  cells  and  cell=>free  extracts^,  and 
quantitative  aspects  are  evaluated  by  means  of  radioisotopes o 

Strains  are  developed  which  are  resistant  to  chemical  agents < 
The  strains  are  hybridised  by  mass  mating  in  mosquitoes  and  re- 
arrangements in  the  strain  characteristics  are  observed  at  th© 
enaymatio  level*, 
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Methods  are  developed  for  the  cultivation  of  sporosoites 
and  the  effects  of  drugs  *shen  studied  in  vitro*, 

The  major  investigator  has  only  recently  joined  the  staff 
of  the  laboratory  and  the  research  program  has  just  beguno 

Significance  of  the  Program  to  the  Institute it 

1«  The  project  is  associated  with  one  aimed  at  the  eradi» 
cation  of  malarias  The  purpose  of  the  project  is  to  conduct 
basic  studies  on  problems  of  drug  resistance  which  are  of  ines- 
timable value  in  the  area  of  developmental  malaria  chemotherapy  0 

2o  A  lack  of  understanding  of  the  mechanism  of  drug  resis^ 
tanee  is  apparent 0  The  project  is  designed  to  gain  some  insight 
into  this  areas  and  how  this  resistance  is  transmitted  from  gen- 
eration to  generation. 
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Serial  Koe  gIjCT-323-A 
lo    Tropicjal'TSfseases 
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Project  Title:     FandaiBsntal  physiological  and  biochemical  stales 

on  parasites^  intermediate  hosts,,  and  parasitized 
animals 

Principal  Invest! gator:    T9  von  Brand 

Other  Investigators:     Ec  J0  Tobie3  P.  A„  MeMahoa' 

Cooperating  Units:     1»     Section  on  Steroids^  Laboratory  of 
"     Chemistry,  NIAMD 

2o     Laboratory  of  Histology  and  Pathology,  NIDI 

Man  Year©  (calendar  year  19£>8): 

Total:  U  3/h 

Professional:-    2  3/h 
Other:  2 

Project  Description: 

Objectives: 

The  objective  is  to  provide  knowledge  on  the  chemical 
composition^  the  raetsbolis%  and  the  biology  of  parasites* 


Trypanosomas  are  maintained  for  certain  periods  of  tin® 
in  vitro  sz&  their  metabolic  products,  as  i*all  as  those  of 
^sfcieercus  fasciolaris  (obtained  f rem  the  Section  on  Helmin=» 
^iTc*1Mi¥ase§T5"arei5udi@d  by  insnosaetric  and  cheiaical  techniques  <> 
Strains  of  trypanoser©s  are  sailed  and  their  infectivity  and  beati.**' 
vior  in  experimental  anisaals  observed  •    Vertebrate  and  invert®* 
brat©  hosts  of  T»  rangeli.  are  infected  by  syringe  passage  and 
various  r^thc^""'Qf*1:°transai@8ion  studied*    T.  taeniaefomiij  and 
Co  fascic&aris  a^©  processed  for  iso>lati!ca*"of"T^Oi"or  calcareous 
corpuscie'so'' '  fhe  latter  are  prepared  for  3&=ray  and  electron  dif-* 
fraction  studies  in  collaboration  with  the  Laboratory  of  His- 
tology and  Pathology,  HIDR0     Lipids  are  chroaatographieally 


Serial  Ho*  HIA3D.-123~A 


separated  and  th©  components  of  the  phospholipid  fraction  are 
identified  by  ehrGsatography  and  electrophoresis  of  their 
hydrolytia  productSo    The  unaaponifiabl©  material  from  To 
taeniaefogais  and  £^iej|i&  .spp   (saainly  H,.»  expjMasji)'. Bs&  "^o- 
I^iS"f5r*stS.y  tocolla^ratlon  with  th©  Section  on  Steroids,, 
NIAMD.'  . 


Mixing  of  an  arsenic-sensitive  and  an  arsenic-resistanb 
strain  of  f  ryp&aosoma  leads  to  elou  decline  of.  th©  resistant 
strains  apparaitly  due  to  minor  differences  in  their  multi- 
plication rates «    T  he  relative  carbohydrate  content  of 
!%2ticj^U£  fasciplarls  from  rats  exceeds  that  from  mic©«,  with 
^^co^^r"acco^S5ag""fcF  only  $0%  of  th®  total  carbohydrate o 
G0  fasoiolarig  produce's  detectable  quantities  of ■_  succinic^  lactic., 
pyri2Tic^acI3'sJ  glycerol  and  ethanol  as  end  products  of  its  oaxv 
bohydrat©  metabolism o     Scss©  of  the  hydrolytic  products  of  th© 
phospholipid  fraction  of  To  tagniagfomiia  have  bcs@n  tentatively 
identified  as  serine  .3  ethlkoIISi&eu  'BhliHn©  and  oleic  acid0 

Sjjgaif iganea_  to  the  P  rogram  of  the  Institute: 


The  studies  on  Estabolissi  &nd  chemical  composition  of 
parasites  are  essential  for  an  understanding  of  the  path© 
genesis  of  parasitic  diseases©    Biological  studies  frequently 
are  a  prerequisite  for  subsequent  specialised  studies  which 
provide  a  basis  for  a  rational  approach  to  chemotherapy*, 

Proposed  Course  uf -  the  i  Fro^eeta 


Investigation  of  the  metabolism  and  chemical  composition 
of  trypanosoasss  and  larval  tapetforms  tdll  be  continued*    The  bio2o 
biology  ©ad  life  cycle  of  TrjMROsosa  z^iggli  will  b©  studied,, 
Work  on  chemical  eosspcsit ica"oTTh7TipSs  "oT  parasites  will 
be  pursued  with  ©srphasis  en  phospholipids o    Study  of  the  unsapon- 
ifiable  material  will  continue  with  collaboration  of  th©  Section 
on  Steroids,  NIAMD „     Crystalline  structure  of  calcareous  corpus- 
cles td.ll  be  investigated  further  with  the  cooperation  of  th© 
Laboratory  of  Histology  and  Pathology,  DJISR. 
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Pari  Bt    Honors.  A&ardBj.  and  Publications 

Publications  ©ib©r  the©  abstracts  from  this  projects 

McMsha%  Patricia;  von-Brsad,  Thaodor  sad  lolan,  M„  0a:     Observations 
on  the  polysaccharides  of  aquatic  snails*     J«  Cellular  and  Gcsssp© 
Fnyeiol*  jfts     21«?~2liQ3  19£8 . 

Tobio6  Eleanor  Johnsons    The  cultivation  of  Trvpanoscsaa  eongolense* 
J.  Parasitel*    hh".-   2Ul-2ii23  1959 »  '       *"~       •"  ~~~"~!'"- 


ferlowagora«S8umlewic8ji  Aliaa3  and  von  Brand,  The odor:  Observations 
on  the  cssygen  consiaaptioa  of  young  Augtralorbis  glabratue*  Jo  Wash- 
Ington  Acadl»  Science  lj,8i    38~U39  195JH  "         """" 

Tobis-,  Eleanor  Johnson  and  Highsiaa9  Benjamins    Failrsr©  to  demonstrate 
prebral  lesions  la  rabbits  infected  ^jith  Trypanosoma  gsssbienseo 
Je  Farasitol*  \&t     273,  1#8.  —  __. 

von  Brand,,  Theodor*,  and  Tobi@s  Eleanor  Johnson:     Observations  on  the 
metabolism  of  the  culture  fora  of  Trjgsnoso^  coagajgnsa,,     Ja  Farasitol. 
(in  press)  s  ~°"~    ™  ""^"^ 

von  Brand,  Thee&orj  McMahon.>  Patricias  Tobi8s  Eleanor  Johnsons  Thompson^ 
Maleolss  J0,,  and  Mossttigj,  Erich:  Observations  on  tho  composition  of  the 
culture  fossa  of  'J^Pg^SS.  £2Si*     ^Pt^.  Parasitol«_  (In  press) * 


gbaors  and  Award®  relating  to  this  project: 

Br*  Theodor  von  Brand  ws  appointed  to  th©  General  and  Physical 
I  Biology  Panel  of  the  national  Institutes  of  Health  Central  Qualifier 
■  tions  Boards 

BTo  Thoodor  von  Brand  was  invited  to  present  a  series  of  lectures 
in  West  Germany  as  a  gssst  of  the  Bavarian  Ministry  of  Edueatieoo 
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Part  A, 

Project  Title  i    Pathological  physiolcgr 

Priaoipal  Investigator*  T„  von  Brand 

Other  Investigators*  £•  0S  Weinbach,  T«>  I*  Mercado 

Cooperating  IMtss  Laboratory  of  Physical  Biologys  NIAMD„; 

Man  Years  (Calendar  year  1958) * 

Totals  2  3/U 
Professional:  1  1/2 
Others       1  1/k 

Project  Descriptions 

Objectives s 

The  objective  is  to  elucidate  the  pathogenic  action  of 
parasites  on  their  hosts  and  to  study  the  mechanisms  of  action 
of  drugBc 

Methods  Employed: 

Normal  rats  and  rats  infected  with  blood  parasites 
(Bartonella  maris,  Trypanosoma  eqniniaHg  T,  goagolenss)  are 
starved  or '  f e^"i^E^^&td^3  \mErsHed  or  freHiTwTth 
meticortetona  and  the  liver  glycogen  and  lipids  studied 
histeehasaieallyo  The  effect  of  pentachlorophenol  on  the 
ATPas©  and  contractile  properties  of  psoas  muscle  models  is 
determined  by  biccbsmical  and  physiological  techniques., 

I^ajor  Findings? 

Administration  of  steroid  partially  relieves  the  liver  gly- 
cogen depletion  observed  in  highly  anemic  rats  infected  with 
Bartonella  maris*  Glycogen  synthesis  increases  when  th©  animals 
recilveTrucEoss  with  the  steroid,  but  i&9  increase  is  Isse  than 
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previously  observed  with  malaria..    The  patchy  glycogen  deposition 
around  the  portal  tracts,  commonly  observed  in' malaria,  did  not 
occur  ia  B»  muris  or  in  T»  equinum  infections,.     In  the  latter  in= 
feet  ion  whlareTDrtle  anemia  occurs,  glyoogen  depletion  is  greater 
than  in  the  case  of  B0  maris  but  the  administration  of  fructose 
sad  steroid  increases  'glycogen  synthesis    Centrilobular  lipid 
infiltration  was  observed  in  both  Bo  muris  and  T»  congolense  in- 
fect ions  o    Pentaehlorophenol  exerts*  a"dua!T  action  upon  myosin  ATPase 
similar  to  its  effect  upon  mitochondrial  .I.TPaso'j  low  concentrations 
of  the  phenol  enhance  phosphatase  activity  and  high  concentrations 
inhibit*    The  h&lophenol  when  used  alone s  induces  contraction  of 
psoas  Biusele  models 9  bub  it  powerfully  inhibits  the  contraction 
induced  by  ATP« 

SignificariC®  to  the  Pro-am  |  of  the  ^  Institd  g: 

The  studies  of  disturbed  liver  funetiia  in  infected  animals 
contribute  to  an  understanding  of  the  p&the  genesis  of  parasitic 
diseases9  aM  in  addition,  provide  a  ration il  basis  for  possible 
therapeutic  Measures*    The  biochemical  studies  of  peatachlorophenol's 
effect  on  muscle  metabolism  contributes  bot'i  to  basic  problems  of 
muscular  contraction '  and  to  further  uaderst  aiding  of  the  toxic 
action  of  this  isgjortant  cospoundo 

Proposed  J^rceuiof  the^Pro^ect : 

The  hisfcochamical  studies  wiH  be  eacteviod  to  include  enzy- 
matic techniques,.    The  preliminary  ©xperte-tibs  are  now  under  wayG 
The  heart  muscle  of  rats  infected  with  T«  a-usi  will  be  studied  l^- 
histocheraic&l  and  electx'ocardiogrsphic  feoh.'.".queso     Investigation 
of  the  mechanism  of  pentaehlorophenol  ss  inte -action  with  catalytic 
prote&os  will  bo  continued,. 


Part  B  included  -  lee 
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Part  B:  Honors,  Awards,  sad  Publications 0 

Publications  other  than  abstracts  from  this  project: 

Von  Brand,  Theodor  aad  Mercado5  Teresas  Quantitative  and  hist  ©chemical 
studies  on  liver  lipids  of  rats  infected  with  Plasmodium  bergheio  Am0 
J.  Hgg,  67,  311-320,  1958, 

Weinbach,  Eugene  C.  aid  Bo%en$  Williaa  Jc  The  effect  of  pentacbloro- 
phsnol  cm  the  adenosinetriphosphatas©  and  contractile  properties  of 
psoas-muscle  preparations*  Bioch®m»  and  Biophyso  Acta  30:  U76-U8U, 
1958. 

Honors  and  Awards  relating  to  this  project:  None 
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Project  Title?     Biochemical  Htechanissas  of  ©ssargy  metabolism  in 
normal^  aged&  and  parasitised  animals0 

Principal  Investigators    Eo  C«  Weiribach 

Other  Investigators!    None 

Cooperating  Units  %     Section  on  Aging9  Laboratory  of  Psychology* 

NIMR=-M"P-A=13 


Man  Tears  (calendar  year9  .1958) 


Total? 

:■  j.  .•'■;: 

Professionals 

y'k 

Other  i 

3A 

Project  Descriptions 
Objectives 5 


The  objective  is  to  study  'the  biochemical  changes  in  energy 
metabolism  associated  with  biological  aging  and  parasitissio 

Methods  EaplflgwBdg 

Mammalian  tissues  are  fractionated  by  mechanical  disruption 
of  the  cells  in  suitable  a© die.  and  the  subcellular  elements 
chondriftj,  nucl©is:  soluble  fraction)  isolated  by  differential 
centrifugaiiono    Enzymatic  esergonio  and  related  reactions  are 
studied  with  preparations  obtained  from  noma!  young  animals 0 
Coenzyme  levels  are  determined  by  appropriate  enzymatic  and  spec-- 
trephetamstrie  techniques  «     Radioisotope  procedures  are  used  to 
investigate  mechanisms  of  oxidative  phosphorylation  such  as  the 
p32  ATP  exchange  reaction o     In  collaboration  with  the  Section  « 
Aging.,  NML  similar  studies  are  conducted  with  tissues  from 
senescent  rats0 
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Lowered  contents  of  pyridine  and  adsnine  nucleotides  wer® 
found  in  bredn  and  Hirer  mitochondria  of  the  aged  rat«    This  way 
be  related  to  the  impaired  cjrldatlve  phosphorylation  reported 
previously*     Measurement®  of  the  ?32  ATP  ®3sehang©  revealed  no 
difference  in  activity  betwsen  young  and  old  araiaals,,  thu®  pre- 
cluding a  trsnsphoryl&tion  sequence  as  the  site  of  the  cbsex-rod 
decline  in  cssidative  phosphorylation..     Studies  of  tte  stability 
of  oxidative,  phosphorylation  in  isolated  mitochondria  diaelosed 
that  under  certain  conditions  of  pretreatment  such  ass  low  temper* 
ature  storage^  rat  liver  mitochondria,  retain  their  capacity  for 
coupled  phosphorylation  but  no  longer  catalyse  the  p3*  ATP  ex- 
changes    This  lack  of  parallelism  between  the  two  processes  is 
of  import srxt  in  mechanism  studies  of  oxidative  p'hosjjhorylation* 

This  ins-estigsfclon.:,  in  addition  to  its  obvious  contribution 
to  the  biochemistry  of  senescence,  serves  as  aa!  to.^oH®lst" prototype 
for  future  studies*  of  energy  changes  associated  with  .parasitism.;. 

Proposed  Cotscae  of  the  ?ro^y 

Tte  biochemical  studies  of  senescence  will  b®  continue d8  but 
at  a  lower  rst©  during  the  coming  year?    Enphasis  will  be  shifted 
toward,  initiating  an  investigation  of  bioeheaaieal  energetics  in 
parasitised  &ninsls 3 


Part  E  inelxx'ed  -  Yes 
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Serial  No.  NXAID-124^A 

1.  Tropical  Diseases 

2.  Germ* free  Animal  Studies 
3«  Beihesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 

Part  A. 

Project  Title:  Virulence  studies  in  trichomoniasis 

Principal  Investigator:  Walter  L.  Newton 

Other  Investigators:  Anna  H.  DeLeva 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  2  1/6 
Professional :  2/3 
Other:       1  1/2 

Project  Description: 

Objectives: 


To  determine,  through  the  use  of  germ- free  animals,  whether  viru= 
lence  difference  exists  among  strains  of  Trichomonas  vaginalis. 

Methods  Employed: 

2*  vaginalis  derived  from  human  infections  of  varying  severity 
are  maintained  in  axenic  cultures.  These  organisms  are  inoculated 
into  young  germ=free  guinea  pigs  at  various  sites.  Animals  are  fol- 
lowed for  evidence  of  infection  and  tissues  are  examined  at  necropsy. 

Major  Findings: 

Thus  far,  it  has  not  been  possible  to  establish  the  parasite  in 
the  genital  tract  of  guinea  pigs.  However,  the  preliminary  results 
obtained  previously  with  subcutaneous  inoculations  were  confirmed 
and  extended. 

A  marked  difference  was  obtained  in  the  pathology  produced  sub<= 
cutaneously  in  germ^free  pigs  by  two  strains  of  T.  vaginalis  derived 
originally  from  cases  of  differing  severity.  With  the  "mild"  strain 
there  was  little  evidence  of  the  inoculation  at  2  weeks,  whereas  the 
more  virulent  strain  produced  large  gas=*filled  ulcerous  lesions  con- 
taining numerous  organisms.  Spectrometric  analysis  showed  that  con- 
siderable quantities  of  hydrogen  were  produced  by  this  organism. 
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These  marked  differences  were  not  noted  in  conventional  guineas 
of  the  same  age  on  the  same  diet.  Little  or  no  evidence  of  the  inocu«> 
lation  remained,  even  with  the  more  virulent  strain. 


The  demonstration  that  there  can  be  considerable  variation  in 
the  virulence  of  the  parasite  jger  se  can  aid  in  the  further  under- 
standing of  the  pathogenesis  of  Tri chogogiasis  vaginalis'  Of  con- 
siderable interest,  also,  from  the  immunologic  standpoint  was  the 
finding  that,  although  the  deep  subcutaneous  area  of  the  conventional 
animal  ohould  presumably  have  been  as  "sterile"  as  that  in  the  germ= 
free  animal,  only  in  the  latter  did  the  parasites  prosper.  These 
studies  point  up  the  potential  value  of  the  germ-free  animal  in  bring= 
ing  to  light  subtle  differences  among  strains  of  organisms. 

Proposed  Course  of  the  Project: 

A  few  more  attempts,  perhaps  with  the  us®  of  hormones,  will  be 
made  to  establish  this  parasite  in  the  genital  tract.  If  unsuccess~ 
ful  this  project  will  b©  discontinued.  Scientists  from  another  in- 
stitute have  expressed  an  interest  in  studying  certain  physiologic 
aspects  of  the  gas  bubbles  produced  by  this  parasite  in  the  germ- 
free  animal.  If  sufficient  animals  become  available,  an  experiment 
or  two  along  this  line  may  be  undertaken. 


Part  B  included  =>  Yes 


Serial  No.  NIAID-12VA 

PHS  -NIH 

Individual  Project  Report 

Calendar  Year  1958 

Part  B:  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Wright,  Willard  H.,  Phillips,  B.  P.,  and  Newton,  W.  L. :  Germ-free 
animal  research  at  the  Rational  Institutes  of  Health.  Proc»  Vllth 
Internat.  Conge  for  Microbiol,  (In  press). 

Honors  and  awards  relating  to  this  project:  None 
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xrb  At 

Project  Titles  The  pathogenesis  of  amoebiasis  * 

Principal  Investigators  Bruce  PB  Phillips 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  19?8) : 

Total:  2 
Professional:  1 
Other:       1  (includes  §  for  night  and  weekend  personnel) 

Project  Description j 

Objectives: 

To  study  &moeba*»baeteria  relations  in  the  etiology,  pathogenesis 
and  pathology  of  intestinal  amoebiasis 

Methods  Employed: 

Germfree  animals  are  inoculated  with  trophozoites  from  cultures 
of  Entamoeba  histolytica  and  various  known  species  of  intestinal  bac- 
teria or  bactirTiS"  products.  The  intestines  are  examined  grossly  and 
microscopically  for  lesions*  Although  amoebae  were  shown  to  live  in 
a  localized  w&Hed«»off  lesion  in  the  gut  wall  for  months  «>  Acute  ulcer* 
ative  amoebiasis  was  obtained  only  when  live  bacteria  were  present » 
Evidence  has  been  obtained  which  suggests  that  the  species  of  bacteria 
may  help  determine  the  kind  of  pathology  produced » 

Significance  to  the  Program  of  the  Institute: 

Studies  on  anoebiasis  in  germfree  animals  can  provide  informa- 
tion on  the  invasiveness  of  the  amoeba  per  se9  and  the  role  of  bacteria 
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in  the  maintenance  of  the  parasite  and  the  pathogenesis  of  the  disease „ 
This  information  will  aid  in  the  solution  of  such  problems  as  the  nature 
of  the  observed  variation  in  pathogenicity's  the  question  of  whether  this 
parasite  always  invades  tissue.,  and  the  nature  of  the  effect  that  var- 
ious diets  and  ehemotherapeutic  agents  have  upon  **»*»  course  of  infers  on  _, 

Proposed  Course  of  the  Projects 

ifWMimn,  ■  tin— noma— »  — <— wfcpM— a— m— «— wflfa— — 

This  project  was  interrupted  for  several  months  as  the  result  of 
its  transfer  frcsn  the  Lobund  Institute  to  the  Hm*  The  effect  of  diff= 
erent  specie©  of  intestinal  bacteria.,  e<,g,s  -Hhether  they  merely  raain~ 
tain  the  parasite  or  contribute  to  the  formation  of  ulcers  and  abscesses 9 
will  be  studied  further  in  isaauniaed  and  non-imrauniaed  monocontaminated 
hosts »  Also,  attempts  will  b©  made  to  isolate  factors  which  will  aid 
in  the  establishment  of  E»  histolytica  in  the  lumen  of  the  germ=free 
animalo  "" 


Part  B  included  «  Yes 
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PHS°NIH  """"" 
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Calendar  Year  1958 


Part  B;    Honors,  Awardss  and  Publications,, 

Publications  other  than  abstracts  from  this  project: 

jphillipg,  Bo  Pog  Wolfes  Po  AOJ,  and  B&rtgia,,  lo  LQ     Studies  on  the  amsba=. 
bacteria  relationship  in  amoebiasis    E.    Some  concepts  on  the  etiology 
of  the  diseaseo    Amo  Jo  Trop0  Medo  Hygo  7»     392=399,  1958= 

Phillips,  B,  Po,  and  Wolfe,,  P.,  Ac    The  use  of  germfree  guinea  pigs  in 
studies  on  the  sraeba=bacteria  relationship  in  amebiasis »    Anno  N0  To  Acadc 
Scio  (In  Press)  o 

Phillips,  B0  PoS  wolfes  Po  A0,  and  Gordon.,  H0  Aa     Studies  on  rearing  the 
guinea  pig  germfree0    Ann0  N0  Yo  Acad*  Scio   (In  Press)  a 

Honors  and  Awards  relating  to  this  project:     None 
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1.  Tropical  Diseases 
2„  Germ=free  Animal  Studies 
3«  Bethesda,  Maryland 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 

Part  A: 

Project  Title:  Studies  on  helminthic  infections  in  germ~free  hosts 

Principal  Investigator:  Walter  L.  Newton 

Other  Investigators:  A.  M.  DeLeva 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  2  1/6 
Professional :  2/3 
Other:        1  1/2  (includes  1/2  for  night  and  weekend  personnel) 

Project  Description: 


To  ascertain  what  effect  the  bacteria  and  other  contaminants  in 
the  conventional  animal  have  upon  the  course  of  infection  of,  and  host 
response  tos  parasitic  helminthso 

Methods  Employed: 

Germ- free  animals  are  fed  or  inoculated  with  sterilized  eggs,  or 
axenically-reared  infective  larvae,  of  various  parasitic  helminths . 
The  development  of  these  parasites  is  followed  by  established  proce- 
dures 9  and  lungs,  intestine,  and  other  appropriate  tissues  are  exam= 
ined  histologically  for  the  study  of  host  response. 

Major  Findings: 

The  incidental  observation,  made  previously,  that  the  mouse  tape= 
worm,  Hymenolepis  nana,  could  develop  to  maturity  in  the  germ- free 
guinea  pig  (an  abnormal  host)  was  confirmed.  While  worm  yields  were 
low  and  variable,  they  ran  as  high  as  105^.  Apparently  mature  specimens 
as  large  as  those  reported  for  the  mouse  were  recovered.  In  conven- 
tional guinea  pigs,  fewer  and  only  immature  forms  were  recovered. 

Ascaris  lumbricoides  developed  no  further  in  the  germ-free  than 
in  conventional  guinea  pigs.  There  was  gross  evidence  of  lung  damage 
caused  by  the  migrating  larvae  in  both  instancese  although  the  compara- 
tive histopathology  is  not  yet  available. 


=2-       Serial  No.  mAID-12*+-C 

Significance  to  the  Program  of  the  Institute; 

These  studies  can  lead  to  an  understanding  of  the  influences 
bacteria  exert  upon  the  establishment  and  course  of  helminth  in~ 
fections°  The  fact  that  bacteria,  per  se,  are  apparently  not  re- 
quired for  full  development  of  some  of  these  parasites  opens  the 
way  for  other  studies  in  the  areas  of  nutrition  and  parasitism, 
chemotherapy,  in  vitro  cultivation,  and  physiological  studies.  Of 
special  significance  is  the  finding  that  some  parasites  were  more 
"successful"  in  germ=>£ree  abnormal  hosts  than  in  the  contaminated 
abnormal  one.  These  findings  could  provide  an  approach  to  the 
study  of  the  concepts  of  natural  immunity  and  host  specificity, 
in  general. 

Proposed  Course  of i the  Project: 

The  study  of  helminth  infections  in  germ~free  animals  will  be 
continued,  and  both  normal  and  abnormal  hosts  will  be  employed. 
Comparative  tissue  and  blood  studies  of  germ-free  and  conventional 
hosts  will  be  continued  in  an  effort  to  ascertain  differences  which 
could  be  correlated  with  infection  results. 


Part  B  included  <=  Yes 


Serial  No.  NIAID-12VC 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 

Part  B:  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Newton8  Walter  Lo„  Weinstein,  Paul  P. ,  and  Jones,  Myrna  F» s  A  com- 
parison of  the  development  of  some  rat  and  mouse  helminths  in  germ= 
free  and  conventional  guinea  pigs.  Ann.  New  York  Acad-  Sei»  (In 
press) o 

Honors  and  Awards  relating  to  this  project:  None 


Serial  No.  NIAID;12^D 
1«  Tropical  Diseases 
2o  Gerra^free  Animal  Studies 
3°   Bethesda,  Maryland 
PHS-N1H 
Individual  Project  Report 
Calendar  Year  1958 

PartJU 

Project  Titles  Basic  studies  on  gerav=free  animals 

Principal  Investigator:  Walter  L.  Newton 

Other  Investigators:  Richard  E.  Horton 

Cooperating  Units:  None 

Man  Years  (calendar  year  1958): 

Total:  1  1/3 
Professional :  1/3 
Other:       1  (including  1/2  for  night  and  weekend  personnel) 

Project  Description: 


To  obtain  basic  data  descriptive  of  the  germ- free  animal „  and 
to  determine  characteristics  in  which  the  latter  differs  from  the 
conventional  animal. 

Methods  Employed: 

Germ~free  animals  are  studied  from  such  standpoints  as  serum 
protein  analysis «  complement  activity,  blood  chemistry,  intestinal 
histology,  and  morphology.  Standard  laboratory  procedures,  e<>g*, 
paper  electrophoresis  techniques,  are  followed. 

Major  Findings: 

Studies  involving  a  total  of  8l  young  ge*-m°free  and  conven- 
tional guinea  pigs,  on  the  same  diet,  showed  essentially  no  differ- 
ences  in  the  levels  of  the  various  serum  protein  fractions  and  in 
complement  activity*  There  was  a  significant  reduction  in  the 
gamma  globulin  fraction  and  a  proportionate  increase  in  the  alpha 
fraction  between  the  first  and  second  week  of  life  in  both  groups. 
All  values  were  below  those  of  older,  mature  conventional  guinea 
pigs. 

Increases  in  dietary  protein  raised  portal  blood  ammonia  levels 
in  germ=iree  guinea  pigs,  but  not  nearly  to  the  extent  raised  in  con- 
ventional animals  with  intestinal  bacteria.  Peripheral  blood  levels 
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were  not  appreciably  affected  by  dietary  protein  changes.  Of  interest 
was  the  fact  that  germ=free  animals  on  a  protein-free  diet  had  portal 
ammonia  levels  which  averaged  slightly  above  those  of  the  peripheral 
blood. 

Conventional  guinea  pigs  delivered  by  Caesarean  section  and  not 
provided  the  opportunity  to  suckle  tended  to  develop  enlargement  of 
the  cecum  in  early  life,  just  as  do  the  gerra~free  guinea  pigs» 

Significance  to  the  Program  of  the  Institute: 

These  studies  provide  baseline  data  for  experiments  involving 
germ-=free  animals.  They  can  give  some  insight,,  also,  into  the  ef~ 
fects  which  constant  association  with  living  micro-organisms  has  upon 
the  physiology »  histology s  and  immunologic  processes  of  an  animal. 

Proposed  Course  of  the  Project: 

It  is  expected  that  fundamental  studies  of  a  broad  nature  will 
be  continuously  undertaken  as  the  opportunity  is  provided.  The  serum 
protein  picture  of  older  mature  germ=free  guinea  pigs  will  be  studied 
as  the  latter  become  available.  The  significance  of  the  enlarged  ce- 
cum will  be  investigated. 


Part  B  included  ■=  No 


Serial  Ko0  NlAID~12lHS 
1<.    Tropical'  Meea'ses 
2o     Gerro-freo  Animal  Studies 
5o     Bethasdaj,  Maryland 
H5S-NIH 
Individual  Project  Report 
Calendar  Xear  1958 


Project  Titles     Bevelopasnt  and  improvement  of  geim^fres  animal 


Principal.  Investigators     R*  Ec  Horion 
Other  Investigators:     A0  M0  DsX*svaj  WB  L0  Mewton 
Cooperating  Units*    Sanitary  Engineering  Branch,  SEB-8U 
Man  Xears  (calendar  year  1958) s 

Totals       1  5/6 

Professionals   1/3 

Others       1  l/g  (includes  2  night  and  weekend  personnel} 

Project  Descriptions 

is 


To  isiprov®  the  quality  and  availability  of  gera~free  animals  and 
broaden  their  application  in  the  research  program  of  the  Institute0 

^thcdjsji^lojedj 

Improved  diets  and  weans  of  sterilisation  (egs  irradiation)  are 
triedo    Attempts  are  made  to  rear  or  colonise  new  speed.  es«     Procedures 
are  developed  to  check  the  status  of  the  gera-free  animals  with  regard 
to  swab  agents  as  viruses^  and.  to  use  the  latter  in  exceriaients0 


A  colony  of  gera»free  -white  swiss  mice  has  been  established  from 
a  few  sent  frosa  the  Lobund  Institute 0 

Tests  with  high  concentrations  of  bacteriophage s   (as  a  virus  type) 
introduced  in  the  incoming  air  stream  as  m.  aerosol  or  fin©  powder  indi~ 
cated  that  the  filtering  dsvice  on  the  Hsyniers  g©rm=free  units  was  very 
effective 0     For  all  praetieal  purposes*  contamination  of  the  germ-free 
animals  with  virus  from  incoming  air  seems  unlikely^  under  normal  oper~ 
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animals  with  virus  from  incoming  air  seems  unllkelys  under  normal 
operating  conditions,,    Tests  are  xmderway  to  determine  whether 
viruses  can  be  detected  in  th©  germ.«fr@e  mouse  colcnyo 

The  dose  of  irradiation  necessary  to  sterilise  stock  diets  for 
germ=>fre©  guinea  pigs  has  been  determined*     Conventional  guinea  pigs 
maintained  on  irradiated  diets  from  2  days  of  ag©  have  shown  optimal 
growth  and  development o    Thus  fars  germ^free  guinea  pigs  have  been 
reared  for  6  weeks  on  such  a  diet » 

Significance  to  tha  Program  of  the  fostitutes 

If  gern*"£rse  animals  are  to  be  useful  tools  in  various  studies 
within  the  program  of  the  Institute.*  it  is  essential  that  there  b© 
a  variety  and  that  they  be  vigorous  and  as  standard  as  possible  o 
VJhil©  we  have  a  diet  on  which  germ^free  guinea  pigs  can  be  raised^ 
the  results  as©  variable  and  the  animals  usually  do  not  compare  well 
with  conventicnaisc    This  may  be  in  part  due  to  diet,  the  use  of 
steam  sterilization.,  or  to  the  lack  of  sucklings     In  studies  with 
viral  agent  Sj,  it  would  be  of  interest  to  know  Just  how  Bg8rm=»freeK 
the  animals  am* 

Proposed  Qj?urs®^f_the_Pro^cts 

Efforts  will  continue  toward  improving  the   guinea  pig,,  parties 
larly  during  early  lifeo    The  mouse  colony  will  be  surveyed  for  viruses 
of  the  more  common  types  and  for  which  cell  lines  and  test  procedures 
are  available©     If  mors  equipment  becomes  available  and  if  interest 
in  these  animals  warrant  s9  efforts  to  initiate  a  small  rat  colony  and 
to  have  chickens  may  be  undertaken » 


Part  B  included 
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Tropical  Diseases 
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PHS-NIH 

Individual  Project  Report 
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Part  A: 


Project  Title:  Miscellaneous  short-term  exploratory  experiments  with 
gerra-free  animals 

Principal  Investigator:  W,.  Lc  Newton 

Other  Investigators:  None 

Cooperating  Units:  Laboratory  of  Microbiology  -  NIDR 

USPHS  Hospital,  Carville/ Louisiana 
Laboratory  of  Infectious  Diseases  -  KIAID  -  55 

Man  Years  (calendar  year  1958) 

Total:  1  5/6 
Professional:  1/3 
other:        1  1/2  (includes  1/2  for  night  and  weekend  personnel) 

Project  Description: 
Objectives : 

In  cooperation  with  scientists  from  other  units*  to  conduct  explor- 
atory experiments  to  determine  sueh  things  as  whether  a  given  organism 
behaves  differently,  an  enxynatic  activity  is  present  or  absent,  or  an 
immune  phenomenon  follows  a  different  course ,  in  gerra-free  animals,  as 
compared  with  conventional  oneso 

Methods  Employed: 

Germ-free  animals  are  inoculated  with  specific  organisms  and  the 
presence  and  course  of  infection  followed  by  appropriate  test  proce- 
dures and  tissues,  eog.,  from  germ-free  intestine,  are  introduced  ; 
specific  enayme  test-systemo 

Major  Findings: 

S£JE2£iH2  5S£I^i  from  the  rat8  Trypanosoma  lewisi  from  culture 
and  various  oral  spirochetes  from  culture  failed  to~be7ome  established 
when  injected  into  either  germ-free  or  conventional  guinea  pigs* 
Mycobacteria  from  a  human  leprous  lesion  were  injected  intracutaneous^ 
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into  germ-free  guinea  pigs  with  the  hope  that  better  infections  than 
what  usually  occurs  in  laboratory  animals  might  be  obtained „  Speci- 
mens up  to  6  weeks  post-inoculation  have  shown  only  small  granulomas 
containing  acid- fast  bacilli ,  results  of  which  may  be  interpreted  as 
essentially  &egative0  Of  interest „  however,,  is  the  fact  that  human 
material  from  such  a  lesion  could  be  obtained  and  introduced  into  the 
germ-free  system  without  contamination*. 

The  intestine  from  young  garm-free  guinea  pigs  was  shown  to  have 
strong  beta-galactosids.se  activity*  just  as  in  the  case  of  young 
conventionale  The  question  had  been  raised  as  to  whether  bacteria 
might  be  the  source  in  the  latter^ 

Significance  to  the  Program  of  the  Institute : 

It  is  essential  that  short-time  exploratory  experiments  of  this 
kind  be  done9  from  time  to  tiseo  They  can  serve  as  a  source  of  leads 
to  new  approaches  in  the  various  projects  underway  within  the 
Institute  and  serve  as  means  of  evaluating  the  eontaminative  factor 
in  projects  involving  animal  studies^ 

Proposed  Course  of  the  Project : 

It  is  anticipated  that  these  experiments  will  continue ,  within 
the  limits  of  the  available  germ-free  equipment  and  the  needs  of  the 
others  more  intensive  projects, 
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Publications  other  than  abstracts  froia  this  project: 

Fitzgerald^  R,  JOJt  Hampps  E.  Gej>  and  Newton,  W.  1«>:     Infect ivity  of  oral 
spiroehaetes  in  cortisone— treated  and  gerrfres  guinea  pigs*     J,  Dental 
Heso  37:     11, 
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Project  Titles     Studies  of  viral  infections*}  especially  due  to  arthxopc 
borne  agent  a.,  in  the  tr?r»is??  r»?  the  testem  Hemisphere 

Principal  Investigator:     Alesis  Shelokov 

Other  Investigator s :     John  E„  Craighead,,  John  EQ  vogelg.  Pauline  Ho  Pera 

Cooperating  Unitss     Gorgas  Memorial  laboratory 

Laboratorio  de  Diagnostic©  e  Investigation  Veterinaria 
U0  So  Malaria  Control  and  Survey  Branchy  Corosal 
Epidemiology  Seetio%  Dapto  of  Health,  RP  de  P„ 
Gorgas  and  Coco  Solo  Hospitals 
Laboratorio  Nacional 
Santo  Tessas  Hospital 
Health  Director 

Chief  Surgeons  for  the  Arays  Navy.,  and  Air  Force 
of  the  Caribbean  Commaad 
.istry  of  Health 

Man  Years  (calendar  year  1°5'3)  s 

Total*  ii| 

:     li 


Project  Descriptioni 
Objectives* 


To  evaluate  the  significance  of  viral  agents  fourjd  among  the  in- 
habitants of  Middle  America  as  related  to  causation  of  bvmm  and  animal 
disease o     Special  emphasis  is  placed  on  arthropod-borne  viruses^  their 
natural  reservoirs  and  vectors^  as  well  as  otter  agents  which  may  be 
of  potential  danger  to  the  populations  of  other  American  countries 3 
including  the  United  StateSo 


Elucidate  the  significance  oi  in  the  tropical 

environment  by  attempted  identification  of  definition  of 

the!  on  and  reservoirs,,  possible  vectors  j,  and 

rates  of  infection'  as  reflected  by  the  frequency  of  isolation  and  the 
presence  of  specific  -antibodies  in  the  general  population  or-  cases 
of  recognisable  illnei 

tempted  in  animals^  emb:y©nated  eggs;)  and 
cell  cultures  of  monkey  and  hamster  kidney a  chick  embryo,  human  vm\ion3 

other  cell  types..  The  cultures  are  observed  for  CPE  and  some  are 
subjected  to  hemadsorption  and  hemagglutiE      iagnostic  testsQ 
Serological  tests  and  identification  of  fre         employ  virus 
..  procedure©  in  tissue  cul         on,,   hemagglutina- 

nt  fixation o 

gnostic  -  regularly  utilized  for  isolation  smi/or 

serological,  testing  included  spec  !  blood  (humang  other  mamma*? 

aviana  and  reptilian}.,  cerebr  throat  and  rectal 

swabs,,  autopsy  specimai 

Major  Finding 

A  field  study  of  an  outbreak  oi.'  eastern  equine  encephalomyelitis 
in  norses  in  the  Republic  of  Panama  has  bser>  attempted,.     From  the 
Pacora  area  'Where  cases  of  encephalitis  in  horses  hf.ve  been  observed,, 
msaerous  specie  collected    -  ory  testing.©    For 

serological  teatii  from  over  200  wi  s  about  100  -(did 

and  6>  Iiqtb  been  coll&ctedo     In  ac 

a  total  of  2^,500  human  sera  from  the  Republic  of  Pan®;®,  have 
collected  for  similar  test:  ials  from  most  of  the  ani- 

and  bird  collected  for  the  purpose  of  attempts  viral 

isolation  a  than  25^000  mosquitoes  of  at  least  11  dif« 

ferent  gei  \  \         Ho  isolation  of  EEE  virus  has  been  reade  from  say  source 
except  t\  tie  two  encephalitis  horses*.     Serological  st 

dies  in  progress  so  far  disclosed  antibodies  against  this  virus  in  ! 
of  the  65  horses5  possibly  in  three  of  the  humana9  and  in  none  of  the 

rtie  fowl  tested.    The  initial  resu  est  that  althougl 

may  not  be  possible  to  establish  conclusively  either  the  veetes 

Panama  the  epidemiological  end  ecologi 
concepts  worked  out  for  tie  Eastern  United  States  indeed  do  nob  ap>ply 
to  the  tropicso 

Ofcher  viral  studies  have  been  carried  out  in  the  Middle  jftjasrica 
Research  Unit  laboratories  on  Influenza.,  poliomyelitis^  epidemic 
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hemadsorption  virus  infection.-,  and  numerous  viral  diagnostic  procedures 
have  been  carried  out  for*  hospitals  of  Middle  American  countries*  The 
most  significant  studies  and  findings  of  the  MRU  are  itemised  arxi  de- 
scribed briefly  belows 

The  earliest  laboratory  procedure  performed  at  MARU  was  an  examine- 
tion  of  5*0  paired  sera  submitted  by  Gorgas  Memorial  Laboratory  from  pa- 
tients seen,  at  Gorgas  Hospital  with  suspected  Asian  influenza  during 
August  and  September  I95>7o  In  January  1958  the  sera  were  tested  "oj  the 
MARU  staff:  of  the  £0,5  13  had  four-fold  or  higher  rise  in  specific  anbi- 
bodiass  1.?  had  a  rise  froEi  <10  to  20s  and  22  showed  no  antibody  ris©0 

Twelve  rectal  swabs  *ere  procured  in  August  from  Managua  para- 
lytic cases  through  the  courtesy  of  Maj»  R*  Singer*  Surgeons8  Office* 
USARGARIB,  Although  each  swab .was  inoculated  into  &  single  MK  TC  tubs^ 
10  of  the  12  swabs  pr educed  typical  polio^like  0PE.3  Three  represent 
tative  strains  were  typed  at  MAB.U  as  poliovirus  type  2=,  Comparison 
of  results  with  Dr0  John  R©  Panics  data  on  3$  Managua  patients  dis- 
closed that  7  of  1      •  patient  specimens  were  also  included  In  the 
Tale  sailing  and  were  found  to  contain  polio  2  viruso  These  findings 
were  important  because  -the  Nicaraguan  outbreak  was  the  first  epidemic 
of  any  size  which  could  be  attributed  to  type  2  polio© 

In  April9  May,  and  June  19^8 9  during  a  prolonged  outbreak  of  severe 
respiratory  illness.*  3  strains  of  a  possibly  new  viral  agent  were  iso« 
l&ted  in  human  amnion  TO  by  the  us©  of  hsmadsorption  techniques  dev©~ 
loped  at  NIH  in  1957  by  the  present  members  of  MARU  staff  e  Jn  certain 
respects  the  agent  seemingly  differed  from  the  hemadsorption  virus  types 
1  and  2  recently  defined  by  Ghannoek  et  aL>  at  KIHo  Its  precise  rela- 
tion to  the  otliOT  members  of  the  HA  vBrus.  group  is  under  study.  All 
3  patients  suffered  frcsa  a  systemic  febrile  illness  but  only  2  of  then 
exhibited  significant  rises  in  antibody  levels*  Preliminary  cheek  of 
randcra  sera  collected  ia  July  from  young  adults  in  the  terminal  cities 
of  Panama  and  Colon.,  on  the  Pacific  and  Atlantic  side  of  the  Isthmus 
respect iv@ly$  showed  a  possibly  significant  difference  in  antibodies 
demonstrable  by  hema&eorption^nsutralizaticn  tests  15>/30  on  the  Pacific 
side  had  significant  levels.-  but  only  1/10  on  the  Atlantic  side  seemed 
to  be  immune o 

Young  pediatric  ambulatory  patients  with  diarrhea  (100) s   with 
severe  respiratory  symptoms  (100)9  and  with  undifferentiated  febrile 
illnesses  (!?Q),5  'were  sampled  by  collecting  both  rectal  and  throat 
swabs  from  each  patient 3  Unfortunately.,  the  urgency  of  ths  EEE  epi« 
zootie  studies  delayed  actual  testing  of  the  materials  collected* 
It  is  anticipated  that  common  respiratory  and  enteric  viruses  will 
be  demonstrated  in  most  of  the  positive  specimens^  but  a  possibility 
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exists  that  new  fundamental  inform  ti  en  will  b©  obtained  warranting 
a  detailed  inquiry  at  a  later  date.. 

A  surprisingly  large  number  of  recent  paralytic  cases  have  been 
variously  recorded  by  physicians  as  atypical  polio,.  Guillain«=Barre 
Syndrome^  infectious  neuronitis^  and  so  forth*  Viral  isolations 
attempts  have  been  unsuccessful  and  serological  studies  disclosed  no 
antibody  rises  against  polio-viruses*  Further  studies  are  indie at®37 

Significance  to  the  Program  of  the  Institute ; 

Recent  reawakening  of  general  interest  in  investigations  of  tropical 
infectious  diss&sss  through  application  of  a  newer  vtrologieal  and  myco- 
logies! tools  was  anticipated  by  the  ©arly  plans  for  -the  establishment 
of  MARU  as  an  interasrvice  organisation?  initially  sponsored  by  the 
National  Institutes  of  Health  and  the  Walter  Heed  Army  Institute  of 
Research »  Sa  spit®  of  its  brief  existence^,  with  Much  of  th©  time  de- 
voted to  organisation  of  the  physics!  facilities  and  laboratory  tech- 
niqueSj,  interesting  data  of  concern  to  both  disciplines  •were  collectedo 

The  most  important  phase  of  the  virologieai  activities  Has  the 
field  study  of  the  EES  episodic  in  Pensssa  in  collaboration  with  the 
Gorges  Memorial  Laboratory  and  the  Laboratorio  vetsrinarioc  Although 
this  investigation  at  the  time  of  this  writing  is  still  only  at  about 
half-way  marks  results  ass  accumulating  to  indicate  that  a  rather  dif=> 
ferent  ecological  situation  in  relation  to  EEE  virus  prevails  in  Central 
America  as  compared  to  the  Eastern  U0S,>  Investigations  of  other  locally 
isolated  ARBOR  virusssg  besides  yellow"  fever  which  is  under  study  at 
Gorgas  Memorial  Laboratory  s  have  been  begun  to.  determine  their  signfc 
ficance  in  relation  to  public  health  problaas.o 

A  study  of  specimens  collected  from  non»hospitali3ed  pediatric 
clinic  patients  should  provide  preliminary  information  on  the  nature 
and  prevalence  of  local  enteric  and  respiratory  viruses,, 

A  limited  study  of  th®  specimens  from  the  polio  outbreak  in 
Nicaragua  provided  the  early  evidence  that  this  was  indeed  a  remar- 
kable type  2  poliovirus  epideaico 

Continued  examination  of  clinical  specimens  from  patients  with 
assorted  febrile  illnesses  in  the  C«  Za   and  the  R«  de  P_0  (especially 
from  cases  of  febrile  paralytic  disease  and  aseptic  meningitis  syn= 
drome)  is  already  elucidating  the  etiologic  nature  of  these  clinical 
problems  and  offering  clues  for  additional  research  ideas  and  sub- 
projects  o 
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jOIB.-8G|   Of  the    PffCffictg 

Most  of  the  unfinished  studies  discussed  Hill  be  continued  to 
coEopleticsio     It  is  anticipated  that  about  6$  to  ?£$  of  total  tiwe 
will  be  expended  on  ARBOR  virus  work  and,,  depending  on  cdrcumuitancas 
end  opportunities^  the  remainder  on  the  nom^-ARBOR  agsntso 

It  is  hoped  to  devote  tiras  to  development  of  better  f ield  labor= 
atory  tools  tin  collaboration  with  tfa?  TyeplLeal  Arbor  Virus  Section,, 
LTD.,  in  Bethesdas  such  as  optimal  condition,  for  TG  cultivation  and  for 
hemadsorption,  techniques  fd.th  ARBGR  viruses.,  sijoplif  ieati  en  of  complex 

ARBOR  serological  procedures  for  rapid  svrvey  workj,  and  utilisation  ef 
locally  available  monkeys  as  a  source  of  renal  tissua. 

A  new  research  interest  will  be  an  valuation  of  the  Group  C  of 
ARBOR  viruses  in  etiology  of  clinical  disease  in  Central  Afflarlttao 

The  saajor  endeavor  contemplated  for  the  new  year  is  &  compre- 
hensive collaborative  field  study  in  the  Bocas  dsfi  Tore  province  to 
be  operated  jointly  with  the  Gorgas  Memorial  ^abccratoryo    The  stud;/' 
is  visualised  as  a  long  range  accumulation  of  virolcgicals  entomo- 
logicals  ecological.,  sid  epidemiological  data  hy  the  personnel  of  a 
permanent  field  station  to  be  located  in  the  tropical  rain  forest  of 
the  Republic's  Atlantic  coast,,  which  abounds  in  a  variety  of  atam/sals., 
birds.,  reptiles^   and  amphibians s  as  well  as.  arthropcds0     The  ecrabina- 
tion  of  this  laboratory's  virologies!  facilities  and  skills  witfc.  \b* 
unequalled  entomological  and  tropical  field  experience  of  the  G-argas 
Mentorial  group  is  bound  to  result  in.  a  significant  contribution  to 
our  knowledge  of  arthropod  transmitted  viruses  ia  Middle  Amerie&a 
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Part  Ao 


Project  Titles     Studies  en  arthrqpod»bonKs  viral  diseases  in 
Guatemala 

Principal  Investigators     Charles  G„  BobrovoUny 

Other  Investigators:    None 

Cooperating  Units:     Pan»Americ&n  Sanitary  Bureau 
Ministry  of  Health,  Guatemala 

Man  Years  (calendar  year  1958) : 

Total:  2  l/k 

Professional:     1 
Others  1  lA 

Project  Description: 

Objectives: 

To  determine  Khich  tropical  arthroped-borne  viruses  are  present 
and  active  in  Guatemala  and  to  assess  their  importance  as  a  cause 
of  disease  of  human  beings  in  Guatemala., 

Methods  i  faaploved s 

In  collaboration  with  the  Pan-American  Sanitary  Bureau  and  the 
Ministry  of  Health  of  Guatemala,  specimens  are  collected  from  sa» 
lected  husi&i  beings  and  aiimals  in  Guatemala^,    These  specimens  con- 
sist of  ©era  from  selected  healthy  population  groups  in  Guatemala 
and  epeetona  from  patients  in  the  sent©  phase  of  diseases  suspected 
of  being  caused  by  tropical  arthropod-bora©  viruseSo     These  speci- 
mens are  submitted  to  the  Section  on  Tropical  Arthropod-borne  Viral 
Diseases  for  study  9 

Major  Findings: 

See  the  report  of  the  Section  on  Tropical  Arthropod-Borne  Viral, 
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Diseases  fcr  results  of  tests  on  sera  collected  in  Guatemala*, 
During  the  period  of  collection  in  Guatemala,  about  6QQ  sera 
were  collected  frcssi  human  beings  in  representative  locations 
throughout  the  country* 


Determinations  of  the  arthropod-borsa  viral  agents  existing 
in  Guatemala  **hich  are  of  importance  as  a  cause  of  disease  will 
indicate  the  most  valuable  directions  of  investigations  of  tro- 
pical arthropod-borne  virus  diseases  in  Central  ikaerica* 

Proposed  Coigge  of  the  Project; 

This  project  will  be  terminated  in  Guatemala  during  the 
coming  year  and  the  type  of  study  made  in  Guatemala  will  be 
continued  in  the  Republic  of  PanaESo 
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Part  At 


Project  Titlas     Studies  of  histoplasmosis  on  the  lat&mus  of  Panama 

Principal  Investigator:    Robert  L0  Taylor 

Other  Investigators t     Charlotte  Campbell 

Cooperating  Unites     Walter  Reed  Army  Ins ti tuts  of  Research 


Gorgas  Memorial  Laboratory 

Ministry  of  Health 

Health  Director  Co  Z0 

Coco  Solo  Hospitals  C,  Z» 

Array,  Navys  and  Ajjp  Force  Surgeons,}  Caribbean  area 

UoSc  Army  Preventive  Medicine  Officer.,  USARCARIB 

U-.S*  Malaria  Control  and  Survey  Branch f  Corozal*  Co  Z£ 

Military  Sea  Transport  Service 

Man  Years  (calendar  year  I°$8)t 

Total*  3  1/6 

Professionals    1 
Others  2  l/6 

Project  Description: 

Objectives: 

To  determine  the  prevalence  and  epidemiological  foci  of  hiato= 
plasmosis  on  the  Isthmus  of  Panama*,     Initiate  cooperative  myeological 
studies  with  interested  investigators  in  Middle  America  countries.* 

Methods  Empl®jej|3 

Obtain  initial  a&ta  ©a  previous  eaqp^rienee  with  Ho  capsulatum  for 
individuals  arriving  in  the  Isthmus  of  Panamao     Carry"*out  periodic  skin 
test  cheeks  on  individuals  thereafter  to  determine  if  individual  has 
become  hypersensitive  to  extract  of  organism  (histoplasmin)o     Carry  out 
chest  X=ray  determinations  en  all  persona  ©averting  to  hypersensitivity  <> 
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In  clinical  cases  of  suspect  histoplasmosis  s  cany  out  diagnostic  pro- 
cedures o     Carry  out  tests  far  organism  on  samples  of  soil  obtained  in 
various  areas  in  Isthmus  of  Panama  and  test  indigenous  animals  for  pre- 
sence of  organism  or  for  serological  evidence  of  association  with  the 
histoplasma  organismo 

Major  Findings t 

Since  the  initiation  of  investigations  in  May  19^0 »  the  existence 
of  acute  histoplasmosis  on  the  Isthmus  of  Panama  has  definitely  been 
established.,     In  cooperation  with  the  Isthmian  medical  facilities  over 
thirty  cases  of  histoplasmosis  have  been  serologically  eonfirmedo 
Attempts  to  recover  H.  capsulatraa  from  acute  ©aeea  of  histoplasaosla 
have  been  unsuccessful  Isma^itTbe  expected  from  tbs  ©xperisaca  of 
previous  invest igatcrso    The  anSaal  studies  iMieat®  that  spiny  ratsr 
vhiefi  c«aspris#  §Q  **§?  *aat  of  trapped  grouad  mmal®  i®  Panama^  ®m  b© 
infected  with  H0  eapsulatum  and  are  undoubtedly  infected  in  nature0 
Spiny  rats  colls  cSBaloeSOTy  have  been  found  to  possess  complement" 
fixing  antibodies  and  akin  hypersensitivity  to  histoplasmin©    Prelimi~ 
nary  investigations  of  the  local  bats  indicate  that  they  also  represent 
a  potential  reservoir  of  histoplasraosiso 

Soil  samples  collected  in  Panama  and  processed  by  Miss  Campbell 
at  TkJRAIRj,  have  yielded  tiro  isolations  of  HQ  capsulatum.o     One  isolation 
being  from  soil  collected  in  a  forest  preserve  l!nTJhir°Canal  Zone  and 
the  other  from  a  soil  collected  in  the  Republic  at  Cerro  Aaulo 

An  estimate  of  the  prevalence  of  histoplasmosis  on  the  Isthmus 
must  await  the  results  of  an  extensive  skin  testing  program  which  is 
currently  in  progress  o     More  than  500  newly  arriving  individuals  have 
been  skin  tested  with  histoplasrain5  an  experimental  histoplasmin5  and 
tuberculin..    The  first  results  of  retesting  th©  non^hyper sensitive 
individuals  will  b©  forthcoming  in  195°9     initial  testing  indicates 
approximately  one  third  are  hypersensitive  upon  arrivalo 

Foci  of  infection  must  await  further  investigations  of  th®  "leads" 
from  histories  obtained  from  hospitalized  cases  of  histoplasmosis 0 

Significance  to  the  Program  of  the  Institutes 

Information  on  the  true  importance  of  histoplasmosis  on  the 
Isthmus  of  Panama  in  newly  transplanted  persons  is  lackingo  The 
disease  was  unrecognized  for  approximately  US  years  and  now  with 
careful  vigilance  the  significance  of  histoplasmosis  in  fever  of 
unknown  etiology  is  again  being  appreciated ^  particularly  in  U<>  Se 
military  personnel  and  civilians  residing  in  the  arsa„  It  is  ex- 
tremely important  to  define  the  significance  of  this  infection  as  a 
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major  health  problem  In  the  Republic  of  Panaiaao 

Proposed  Course  of  the  Project t 

The  Project  will  be  pursued  until  satisfactory  evaluation  of  his=> 
toplasmosls  as  a  health  problem  in  Panama  has  been  accomplishedo 

Histoplasttin  skin  testing  to  determine  the  extent  of  histoplasmosis 
in  the  area  and  serologic  ys»d  galtus-al  x&fad^juta  to  determine  the  foci 
of  i&fsofciaa  will  ©o&tim®  to  be  utilised,, 

Efirart®  *r«  being;  tsas&a  b&  establish  an  sgnsy  mix  consisting  of  the 
Armyvtsi-Boone-I  ^nsigssd  to  MARUo    This  will  provide  a  Keens  of  e&pan» 
ding  iI»A  uui&tcxy  and  dvilimi  p«s*usMKel  sa  tfcs  staff  and  to  incorporate 
the  <  sci««7  r-esearch  group  into  the  Caribbean  Army  Gonsa&ndo 
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Project  Titles  Studies  of  the  lacoerythrocytic  phase 9  of  primate 


Principal  Investigator:  Don  E-.  Eyles 

Other  Investigators:  Robert  L<  Ingram«  Nell  C*  Owen 

Cooperating  Units:  None 

Man  Years  (Calendar  year  1958) ; 

Total:       3  3/U 
Professionals  2 
Other:       1  3/U 

Project  Descriptions 

Objectives: 

To  determine  if  the  reported  occurrence  of  escerythrocytic 
parasites  of  primate  malaria  ii  the  liver  is  correct Q    To  extend 
the  knos&edgs  of  the  excerythr*>cytic  stages,  in  particular  to 
trace  the  development  for  sporeoite  to  the  initiation  of  the 
parasitemia  and  to  determine  tie  origin  and  nature  of  the  late 
tissue  stages  Aich  are  apparer.bly  related  to  relapse.     To  develop 
techniques  for  obtaining  massif  ily  infected  tissues  for  in  vitro 
studyb    To  define  fully  quantity  ive  relationships  In  this  cycle, 
the  study  of  •sMch.  has  been  larg-'Ay  qualitative  up  to  this  time,, 
To  determine  "the  nature  of  the  a^ion  of  drugs  in  vivo  on  esta- 
blished ©xoerythroeytic  infection* 


Plasmodium  eynaaolgi  and  oft  is  r  primate  malarias  are  maintained 
in  Macacalaulata' 'and"qShir  monks; -3,    An  insectary  is  maintained  to 
suppTymosquTSoss  for  passage  of  \h&  malaria  c     Mosquitoes  are  in- 
fected in  large  numbers »     Salivar,  glands  are  dissected  and  injected 
intravenously  in  order  to  produce  aassive  ©xesrythrosytic  infec- 
tions o 
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At  selected  intervals  after  inoculation,,  the  livers  of  monkeys 
ar©  &ken  by  laparotossy<,  Sections  ar©  prepared,,  stained,  and  exa- 
mined to  observe  the  nature  of  the  infections.  Observations  are  als  o 
mad©\?  live  materialo  Radioactivity  tagging  and/or  flourescent 
antibcxy  technique  shall  be  used  in  following  the  parasite  during 
early  *--ages  which  are  difficult  to  follow  morphologically,,  Other 
cyboche&'.eal  methods  shall  be  used  as  needed,, 

Huraat  malaria  material  is  used  as  available  from  the  Columbia 
(S0  Co)  Id  oratory  vhich  is  cooperating  in  this  study,  ". 

Major  Finding^ 

Very  thorouh  control  work  has  indicated  that  inoculations 
of  as  many  as  2.^6  uninfected  mosquitoes  do  not  produce  struc- 
tures similar  to  lescribed  exoeryfchrocytie  stageoi  nor  do  unin«- 
feeted  monkeys  shiw  such  bodies  naturally o  'Whenever  salivary 
glands  from  eight  or  more  mosquitoes  have  been  injected^  light 
to  heavy  infection',  of  the  liver  with  ©xoerythrooytic  parasites 
have  resulted,,  Fuibheraof®,  msny  animals  have  sham  such  par&=> 
sites  at  the  oecasim  of  the  first  biopsy3  ruling  cut  the  possi-= 
bility  that  previous  surgical  intervention  could  have  caused 


The  ®xoerythroc,tic  infections  have  been  quant itatedj,  and  it 
has  been  found  1&at  the  number  is  positively  correlated  with  the 
number  of  infected  grinds  injected*.  Likewise  there  is  a  very  strong 
positive  correlation  1  ©twen  the  number  of  ©xoerythroeytic  forms 
and  th©  resulting  parasitemiao  "Just  at  the  tiass  the  parasitemia 
develops,,  the  number  o*  exoerythrocytic  forms  falls  sharply* 
During  the  period  betw.sn  primary  attack  and  the  relapse.,  the 
number  of  ©xcerytlirotic  forms  is  lows  but  parasites  can  be  found 
then  and  also  at  the  tirse  relapse  is  expected* 

The  parasite  has  bven  followed  from  the  fourth  through  the 
120th  day  after  inoculationo  From  day  four  -througu  ain©  the  para- 
sites in  the  liver  cells  grow  greatly.,  Maturity  occurs  between 
day  eight  and  nine  and  blood  invasion  occurs  then«  Parasites 
seen  from  10  to  120  days  after  inoculation  have  laostly  been  large^ 
thus  leaving  uncertainty  as  to  ths  occurrence  of  secondary  exes- 
rythrocytic  cycles© 

Treatment  of  monkeys  given  massive  injections  of  infected 
material  with  primaquine  and  pyrimethamine  has  resulted  in  appar- 
ently complete  clearance  of  Urn   liver  of  parasiteSo  Pyrimethamine^ 
treated  monkeys  develop  infections  about  kO  days  in  spite  of  this 
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clearance^  which  opens  a  question  as  to  fcow  &  few  parasites  sur~ 
vivss  though  most  ©re  certainly  destroyed <> 

For  use  in  in  vitro  studies^,  it  has  bean  possible  to  obtain 
infections  in  th<Tl£ver~appro&ehing  50,000  per  milliliter <, 

Significance  to  the  Program  of  the  Institute: 

The  work  accomplished  to  date  removes  any  doubts  that  exoe- 
rythrocytie  stages  of  priassft©  malaria  do  occur  in  the  liver  <,     It 
contributes  also  to  the  knowledge  of  these,  particularly  as  re- 
gards quant itatftre  relationship . 

Since  effective  chemotherapy  of  malaria  depends  upon  the 
removal  of  the  exoerythroeytic  stages,  a  knowledge  not  only  of 
the  morphology  but  also  of  the  physiology  of  these  parasites  is 
essential  as  a  basis  for  understanding  tto  action  of  drug80     This 
phase  of  the  life  cycle  of  taalaria  is  the  least  well  known  and 
this  project 3,  along  with  its  coordinated  project  of  in  vitro  study, 
may  <well  produce  additional  essential  fundamental  informations 
Observations  so  far  tew®  given  rise  to  mm  probtoas  with  both  fun» 
damental  and  practical  applications  to  ehemetherspyo 

Proposed  Course  of  Project: 

The  project  shall  continue  to  explore  the  escoerythrocytlc 
cycle  as  intensively  as  possible©    The  i«  vivo  studies  shall  be 
closely  correlated  with  the  in  vitro  studiea,  so  as  to  make,  maxi- 
mum utilisation  of  materials  Q    More  emphasis  shall  be  given  to 
cytechemical  and  physiological  studies  as  the  experiments  progress „ 
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Part  k9 

Project  Titles  Studies  of  the  in  vitro  growth  of  primate  malaria 


Principal  investigator!  Robert  LP  Ingram 

Other  Investigators:  Am  E0  Eyles  and  Frances  E&  Jones 

Cooperating  Units:  Noto 

Man  Years  (Calendar  Yea.'  19£8)  r 


3 

Professionals     1  3/ij. 
Wbert  1  l/k 

Project  Description: 

Objectives; 

To  dsvis©  methods  of  maintaining  primate  malaria  parasites  in 
vitro,  either  in  gro&sg  cell  cultures  or  in  organised  tissue  main? 
tained  in  yitrOi,     To  study  at  the  molecular  level  the  physiology  of 
the  malar5a"pirasit 1 1  the  pharmacological  action  of  ehemotherapeuf 
tic  agents  on  the  parasite.,  aid  the  effect  of  the  parasite  on  the 
host  cell  metabolisio 


modified  %iban  as  <  as  aery?    Material  for  culture  ig  obtained  from 
the  closely  eoc? dusted  project  on  the  study  of  ojcoerythrocytic 
parasites »     Appjopriat©  biocheEic&L  iaethods  are  used  in  metabolic 
studies  of  both  parasitised  and  isaparasitiaed  cells0 

Major  Findings 

Cell  11/es  have  been  established  from  monkey  liver  and  other 
sources 0    Soie  success  has  been  achieved  in  maintaining  organised 
liver  tissue  in  vitroe    A  number  of  experiments  involving  the  inoc= 
ulation  of  cjuFE^res  with  malaria  sporoisoites  have  been  dons9  but 
evaluation  :"9  incomplete » 
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Infected  lirer  tissue  haa  txnn  maintained  in  vitro  but  evaluf* 
aticn  of  the  resvlts  is  also  imcciplet©* 

Significance  to  tffi  Program  of  tht    Institute* 

The  us®  of  in  vitro  methods  xn  study  the  malaria  parasite  9  par- 
ticularly the  exc«r^Er5sjtic  stag*  s9  will  task©  possible  studies  of 
a  molecular  level  of  the  physiology  of  the  parasitea     Basic  informa- 
tion may  be  obtained  on  the  action  3f  antimalarial  drugs©     Informal 
tion  developed  maj  be  applicable  i;  other  parasitic  infections  of 
man  and  animals*    Metabolic  studiec  of  cell  la  tissue,  culture  eitfrer 
parasitised  or  unparasitiised,  may  provide  new  information  on  cellular 
functions e 


The  project  is  no%r  in  it®  earliest  stages?    The  effort  during 
the  coming  year  mil  be  directed  toward  the  establishment  of  cell 
lines  and  the  growth  of  paras  '.tea  in  these  cell  lines,  and  toward 
development  of  methods  of  ssai  stain  ing  infected  liver  tissue  in  vitro 0 
Studies  of  celluli.r  function  in  cell  eultura  and  organ  culture  wIH" 
be  mdeo     Once  practical  metlods  ct  Ksintaining  the  parasite  in 
vitro  are  developud,  the  effort  will  be  coneenb  rated  on  biochemical 
studies  of  the  physiology  of  the  parasite  and  the  pharmacological 
action  of  drags  upon  the  parasite? 

Some*  attempts  .may  be  made  to  culture  insect  tissues  in  order 
to  study  aspects  of  the  par&v.ite  in  the  insect  host..     5a  yiyo  as 
well  as  to  vitro  studies  will  be  made  on  the  phamaeolGgy~oT~drug 
action  to  defimniisB  metaboiibes  of 'the  drugss  eos&fms  affected^ 
etc0£  this     )  be  coordinated  closely  with  the  project  on  the  study 
of  the  exo     'throeytic  stagos  of  primate  malarias * 
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Part  As 

Project  Tit  las  Studies  on  human  malaria 

Principal  Investigators  Martin  D0  Young 

Other  Investigators s  Robert  W0  Burgess  and  Aimee  Wilcox 

Cooperating  Units*  South  Carolina  State  Hospital 

Man  Years  (calendar  year  1958) * 

Totals  h  2/3 
Professional:  1  2/3 
Others       3 

Project  Descriptions 

Objectives? 


To  add  to  the  biological  knowledge  of  malaria  by  observations 
on  induced  malaria  and  experimental  studieso  To  determine  the 
sporontoeidal  activity  of  antimalarial  drugs  &nd  hew  developed  in- 
sistence influences  transmission  by  mosquito  vectors*.  To  study  the 
development  and  inheritance  of  resistance  to  drugs  by  the  parasites  o 
To  serve  as  probably  the  only  source  in  the  nation  for  established 
strains  of  malaria  for  use  on  a  nationwide  basis  fos>  the  therapy  of 
neurosyphilis P   nephrosis,.  Parkinsonism.,  and  for  experimental  malaria 
studieso 

Methods  Employed s 

Malaria  is  induced  in  neurosyphilitie  patients  and  in  volunteers 
under  normal  and  experimental  conditions  o  The  patent  infections  are 
challenged  by  drugs o  When  resistance  occurs  measurements  as©  made  of 
its  characteristics o  Mosquitoes  are  allowed  to  bite  patients  with 
induced  infections  before  and  at  intervals  after  drug  administration » 
The  resulting  infect  ions  in  the  mosquitoes  are  correlated  with  the 
presence  or  absenee  of  drug  resistance  of  the  malaria  infection  In 
the  human  host» 
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Major  Findings; 

Pyrimethamine  resistance  by  PlasmpdjjgB  falci^arora  infections 
developed  repidly  after  m  initiaTHose  of^iTmgliao"'  '"being  manifested 
during  relapses  in  the  second  and  siJasequsnt  challenges  by  the  drugo 
Resistance  was  evidenced  by  th©  loss  of  schisontoeidal  and  sporcnto= 
cidal  effects „     Increasing  the  drug  dosage  did  not  overcoats  the  re- 
sistance d    The  resistance  factor  was  transmitted.,  apparently  undimin  - 
ishedj,  by  mosquitoes., 

Similarly?  resistance  by  Po  vivax  developed  after  initial  doses 
of  either  25"  or  100  nigra©  dose's  of™pyl&raeth  amine  0     The  second  and  sub- 
sequent treatments  with  the  same  or  higher  doses  wsre  not  effective 
on  either  the  asexual  or  sexual  parasites*     The  resistant  quality  p«r  = 
sisted  undiminished  in  subsequent  infections  transmitted  by  bites  of 
mosquitoes^  blood  transfusion^  or  the  injection  'of  sporozoites  which 
had  been  preserved  at  low  temperatures© 

There  appears  to  be  no  cross  resistance  between  pyrimethamine 
and  Camoquine  or  primaquine o 

The  sporontocidal  effect  of  a  30  mgjrio  single  dose  of  primaquine 
■was  demonstrated  within  12  hours  against  P„  vivas  and  U8  hours  against 
L"  Eii£iEfEH!L0    Primaquine  given  3  ragm«  dailyT"!^  ®P»o  twice  weekly,., 
or  3T51ngmQ™once  weekly =  eserbed  continuous  sporontocidal  effects,, 
starting  several  days  after  the  first  dose*,  upon  patent  P„  vivas  and 
Po  f^lclps^^  infectionso     Against  Po  vivax^  5  mgm0  daily  hSTiTsimi^ 
Xar"°effecto  ""K  vivax  responded  qul^ksFThSa  Po  ^Lj5^g^22»»    These 
dosages  exerted  a  slow  schizontocidal  effect  In  mos'£™caees"« 

Blood  parasites  and  sporosoites  have  been  preserved  successfully 
for  periods  up  to  four  years  at  low  temperatures 0 

Significance  to  the  Program  of  the  Institute: 

The  development  of  pyrimethamine  resistance  by  human  malaria 
parasites  indicates  the  need  of  basic  research  on  the  biology  of  the 
human  malaria  parasite o    The  demonstration  of  sporontocidal  action 
of  small  frequent  doses  of  p^i»»aquine  suggests  experimental  chemo- 
therapeutic  trials  to  determine  the  practicality  of  such  use  ia 
malaria  eradication  programs 0 

Proposed  Course  of  the  Projects 

To  develop  an  experimental  physiological  investigation  to  deter- 
mine the  mode  of  action  of  drugs  on  human  malaria  parasites  in  both 
man  and  mosquito*  how  resistance  to  drugs  is  developed  and  b*w  *+■  may 
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be  avoided*  The  factors  *£iich  maks  vectors  hospitable  ^t©  parasites 
will  be  sought  both  by  in  viyo  snd  in  vitro  methods^  ^operative 
projects  will  investigate  the  prophyl&eTicTsnd  supressive  action  of 
regular  doses  of  antimalarial  drugss  such  as  primaquines  with  the  aim 
of  practical  use  in  malaria  eradication  programs 9 


Pan  B  included  -  Yes 
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Fart  Bs  Honors^,  Awards^  and  Publications 

Publications  otter  than  abstracts  from  this  project: 

Jeffery9  Go  Me  Infect ivity  to  mosquitoes  of  Plasmodium  yivax  following 
treatment  with  Ghloroquine  and  other  antimalaH'aTsr~^n<v~ti7Trrop->  M  " 
and  Hyg«  ?:  207-211, 


Goatney$  Go  R»s  Mickelsen9  0«9  Burgess-,  R*  Wo-,  Young,,  Mo  IK-,,,  and  Pirkle9 
Co  lo  Ghloroquine  or  pyrimethamine  in  salt  as  a  suppressive' against 
sporoaoits- induced  vivas  malaria  (Chesscn  strain)  0  Bullu  VJ3d0  Rlthc  Org0 
19:  53-67*  1958  o 

Jefferys  Ge  M»  Book. Soviet:  Bray's  Studies  on  the  Exo-Exybhrocitie  Cycle 
in  the  Genus  Plasmodium  Abu  Jo  Trcp0  Med.,  and  Hyg»  ?i  575-076 


Ioung9  Mo  Do  and  Burgess s  R«  ¥a  Pyrimethamine  resistance  in  Pla^xdiusi 
vivax  malariao  Bullo  VflLdo  Hl£h<,  Org*  (Si  prass)o 

Burgess.,  Ro  ¥<,  and  Young.,  Ho  D»  The  development  of  pyrimethamine*  resis-= 
tance  'oj  Plasniodim  falcl£arumo  Bulls.  Vlld0  Hltho  0rgo  (In  press)  -, 

Young5  Mo  Do  Chemothsspapeutic  agents  and  malaria  eradications  Proceedings 
of  Sixth  International  Congresses  on  Tropo  Medc  and  Male,  (m  press)*. 

Jefferys  Go  Mo  Early  activity  in  sporozoite« induced  Plasmodium  falciparum 
infections*  Annals  of  Tropa  M©de  and  Paras it o  (In  preasT. 

Garaham.,  P*  Co  Gogi  Jeffery,  Ge  Mo  and  Young3  Me.  Do  Preservation  of  strain© 
of  malaria  parasites*  Proceedings  of  Sixth  International  Congresses  on 
Trop3  Medo  and  Malo  (In  press) o 

Honors  and  Awards  i^elating  to  this  projects 

For  Dr*  Martin  D*  Youngs 

Member*  Expert  Advisory  Panel  on  Malaria*,  World  Health  0rganizationo 
Chairman 5  Editorial  Board,,  American  Journal  of  Tropical  Medicine  arsd  Hygiene f 
Co-Chairman.,  Section  on  Clinical  Malaria o  Sixth  International  Congresses 

on  Tropical  Medicine  and  Malaria* 
Delegate  from  American  Society  of  Parasitology  to  Sixth  International 

Congresses  on  Tropical  Medicine  and  Malariao 
Charter  Fellow^  American  Academy  of  Microbiology 
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Part  A* 


Projeet  Title:  Chemotherapy  of  intestinal  parasites 
in  a  mental  institution 

Principal  Investigator:  Martin  D.  Young 

Other  Investigator:  Geoffrey  M.  Jeffery 

Cooperating  Units:  South  Carolina  State  Hospital 

Han  Years  ( calendar  year  195$) 

Total:        3ft 
Professional :  1 
Other:        2J4 

Project  Description: 

Objectives: 

To  find  adequate  drugs  for  the  prophylaxis  and  treatment  ©f 
parasitic  infections  which  constitute  serious  health  problems  in 
certain  types  of  mental  patients  as  well  as  in  more  normal  popula- 
tions ;  to  determine  the  relationship  of  parasite  load  to  psycholo" 
gical  or  psychiatric  considerations  in  the  patient;  fclso  to  investi- 
gate factors  influencing  parasite  spread  and  persistence  among  the 
patientso 


Promising  compounds  in  varying  dosages  are  tried  against  para= 
sitic  infections.  Selected  segments  of  the  population  are  treated 
with  the  most  effective  drugs  available  to  determine  the  possible 
alteration  of  physical  and  mental  condition  in  the  host  by  the  ro= 
moval  of  parasite  infestation.  Careful  pre=  and  posttreatment 
psychological t  psychiatric  and  physical  evaluations  are  done. 
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Extensive  trials  of  a  new  drug,  bepheniumc  have  been  done, 
representing  the  first  major  controlled  investigation  of  the  drug 
against  human  hookworm °  Results  have  been  encouraging.  Three  salts 
have  been  tested:  the  chloride,  the  bromide,  and  the  hydroxy&aph- 
thoate.  The  more  effective  regimens  have  produced  up  to  85  per 
cent  reduction  in  worm  burden.  Trials  with  the  new  anthelmintic 
drug,  dithiazanine  iodide  have  confirmed  the  effectiveness  of  this 
drwg  against  Triehuris.  Results  of  treatment  of  hookworm  with  di<= 
thiazanine  have  been  disappointing . 

The  degree  of  parasitism  in  mental  patients  was  correlated  with 
psychological  and  psychiatric  tests.  It  was  found  that  the  heavier 
parasitic  infections  were  correlated  with  poorer  psychological  re~ 
actions  as  indicated  by  hospital  adjustment  scores..  Upon  removal  of 
most  of  the  parasites  by  treatment,,  the  physical  findings,  i.e., 
hemoglobin,  lower  eosinophilic  densities,  etc.,  were  impro%fed,  but 
there  was  no  significant  improvement  in  the  results  of  psychological 
tests. 

Epidemiological  studies  have  shown  a  high  percentage  of  per* 
sistence  of  Tjd.;^h_uris  and  hookworm  in  a  group  of  patients  for  more 
than  four  years.  Among  the  protozoa  only  with  Entamaba  coli  did 
significant  numbers  of  infections  persist  for  this  period. 

Significance  to  the  Program  of  the  Institute : 

Certain  types  of  institutions,  such  as  mental  hospitals,  ar© 
reservoirs  of  parasitic  infections  and  some  of  the  occupants  are 
adversely  affected  by   heavy  worm  infections.  The  finding  of  pro~ 
phylactic  and  curative  drugs  for  these  infections  is  important  not 
only  for  institutions,  but  for  normal  populations  where  parasitism 
is  a  health  problem.  The  possibility  of  improving  the  adjustment 
of  the  mental  patient  by  removal  of  worm  infections  is  of  importance. 

Proposed  course  of  the  Project; 

The  screening  of  promising  compounds  in  the  search  for  better 
parasitocidal  drugs  will  be  continued.  Various  dosages  and  regimens 
of  the  newly  found  effective  drugs  against,  hookworm  and  Trichuria 
will  be  tried  in  an  effort  to  produce  better  means  for  treatment 
and  prophylaxis  of  these  infections  in  mental  institutions  and  in 
more  normal  groups.  Further  investigations  on  the  relationship  of 
parasite  load  to  psychological,  psychiatric  and  physical  considera- 
tions  in  the  patients  will  be  continued. 

Part  B  included:  Yes 
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Part  B;  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Dissanaik®,  G.  A.,  Jeffery,  G.  M.,  and  Barton,  B.  P.  2|dioactive 
tagging  of  hookworm  larvae  (Necator  americanus)  wiil  P^  .  Expo 
Parasitolo  2s  2**9~253.  1958/ 

Jeffery,  G.  M.  Epidemiologic  considerations  of  ifiosporiasis  in  a 
school  for  mental  defectives.  Am.  J.  Hyg.  6?:  251=255«  1958° 

Young,  M.  Dc9  Jeffery,  G.  Mc. ,  Freed,  J.  E. ,  and  ftorehowee6  Isf.  Go 
Bepheniura,  a  new  drug  active  against  human  hoekworr.  J.  Par&sitol. 
(In  press. ) 

Young,  M.  Do,  Jeffery,  G.  Mo,  Freed,  J.  Ec ,  and  Morehouse,  W.  G. 
The  effectiveness  of  dithiazanine  against  worm  infections  in  mental 
patients.  Archives  of  Neurology  and  Psychiatry.  80:  785=78?. 

Honors  and  Awards  relating  to  this  project:  None 
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Part  As 


Project  Title*"  Virus -Parasite  Associations 

Principal  Investigators  Geoffrey  Ho  Jeffery 

Other  Investigators  None 

Cooperating  Units*  None 

Man  Years  (calendar  year  19f?8)s 

Totals       2 
Professionals   1/2 
Other*       1  1/2 

Project  Descriptions 

Objectives* 

To  determine  if  parasites  might  be  associated  nith  some  of  the  virus 
diseases  of  man  or  animals  as  v®0fcors  or  in  sew  other  capacity,.     If  evi- 
dence establishes  such  relationships  between  parasites  and  viruses^,  fur= 
ther  objectives  are  to  study  such  relationships  under  natural  condition© 
and  to  investigate  know*  virus  infections  and  teaown  populations  to  deter- 
mine existing  relationships..    This  includes  the  study  of  possible  intes- 
tinal viruses  assong  institutionalised  mental  patient s»     To  investigate 
the  possibility  that  certain  parasites  may  themselves  be  afflicted  with 
harmful  virus  infect  ions0     To  investigate  the  effects  of  parasitic  in- 
fection® upea  virus  infections  aiai  vie©  versa* 

Methods  Employed: 

Small  animals  and  their  common  parasites  axe  used  in  attempts  at 
transmission  of  viruses,,    ViruseSj,  such  as  LCM„  polios  St*  Louis  ence= 
phalitis*  rabbit  papilloma  and  fibroma  are  maintained  in  small  animals 
by  serial  transmission^  providing  infective  virus  material  for  expert 
mental  vorko     Viruses  and  parasites  are  brought  together  in  various  ways*, 
such  as  by  simultaneous  infection  in  animals^  during  cultivation  of  the 
free=living  stages^  or  by  simultaneous  exposure  of  the  host  to  infecttve 
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parasite  stages  and  virus  suspensions o    Tissue  culture  or  small  animals 
are  used  f or  detection  of  virus  infection  carried  by  parasites  from 
virus»infected  aniraalss  for  virus  detection  in  parasites  suspected  of 
harboring  viruses  in  nature 9  and  for  detection  of  virus  infection  in 
arthropods 9    Incidence  of  intestinal  viruses  and  their  possible  assoeia* 
tion  with  parasites  in  institutionalized  mental  patients  is  studied 
with  animal  inoculation*  tissue  culture,,,  and  other  meanSo 


Further  steadies  confirmed  the  results  of  the  prior  year  where 
simultaneous  infection  of  mice  with  Nippogtrongylus  muris  and  SLE 
virus  gave  rise  to  No  gruris  larva©  from  which  virus  could1"  be  isolated  => 
These  results  were  also  repeated  using  LCM  virus  and  N&  muris  in  wie®<> 
Using  another  nematode  parasites  Nsmatospiroides  dubi^/ limited  studies 
have  shorn  the  same  phenomenon  witfrTjoBStEaTLW  anoTSll  viruses*    All 
of  these  studies  have  indicated  that  there  is  viral  multiplication  within 
the  parasite  after  the  parasite  has  been  deposited  by  the  hoet  and  while 
it  is  awaiting  entry  to  a  new  hosts  i.e<>a  during  development  to  the  in» 
fective  stage 0     An  interesting  finding  was  in  the  increased  number  of 
deaths  in  mice  receiving  No  dubiua  and  LCM  virus  simultaneously  than 
was  seen  with  intrag&8tri'SilIy=eTiher  pathogen  alone0     Undoubtedly  this 
indicates  a  mechanical  introduction  of  virus  along  with  larval  pene= 
tration  in  the  gut« 

Significance  to  the  Prog 

Many  problems  associated  with  the  transmission  a?  viruses  in  human 
and  animal  populations  remain  unsolvede    New  viruses  in  mammals  and 
arthropods  are  continually  being  discovered,.    There  are  suggestions  in 
the  literature  and  theoretical  possibilities  that  parasites  may  act  as 
reservoirs  and  agents  of  transmission  for  viruses  of  importance  to  mano 
Elucidation  of  association  of  viruses  and  parasites*,  both  experimental 
and  natural.,  will  do  much  toward  bringing  about  a  more  complete  under° 
standing  of  the  epidemiology  of  diseases  produced  by  such  organisms^, 
alone  or  in  ccmfoinationo  „ 

Proposed  Course  of  Project? 

The  general  course  of  the  project  will  be  maintained*,     Repetition 
and  expansion  of  the  experiments  combining  nematode  parasites  and  viral 
eneephalltidss  in  the  vertebrate  host^  during  free-living  stages  and 
in  culture,,  will  constitute  the  major  program0    Further  refinement  of 
viral  detection  methods  will  be  investigated  and  incorporated  in  the 
work  when  practicable o    Whereas  most  of  the  experimental  work  to  date 
and  planned  is  in  the  realm  of  artificial  viral=>p&rasit©  aasociationSg 
the  possibility  of  demonstration  of  naturally  occurring  associations 
will  always  be  an  objective*    Viral  outbreaks  ia  heavily  parasitized 
groups  in  the  institutional  populations  will  be  explored  for  evidence 
of  such  assoeiatiGnOa 
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,  Part  Bi    Honors^,  A^ards^  and  Publications 

1  Publications  other  than  abstracts  from  this  projects    None 

Honors  and  Awards  relating  to  this  projects 

Dr<,  Ge  Mo  Jeffezy  was  natasd  Editor  of  the  Bulletin  of  the  Association  of 
Southeastern  Biologists,, 
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Part  A. 

Project  Title;  Cytological  studies  of  parasites 

Principal  Investigator:  Gordon  B.  Wolcott 

Other  Investigators:  None 

Cooperating  Units:  None  . 

Kan  Ye^rs  (calendar  year  1958): 

Total'.       2/3 
Professional:  2/3 

Other:       0 

Project  Description: 

Objectives: 

To  study  chromosome  number,  morphology,  and  behavior  in  parasites, 
with  emphasis  on  human  parasites,  or  closely  related  forms*  To  locate, 
when  possible,  the  point  in  the  life  cycle <,  especially  of  protozoan 
parasites,  at  uhieh  rneiosis  occurs  in  order  to  lay  a  basis  for  future 
genetic  studies. 

Methods  Employed: 

The  nuclei  of  parasites  are  studied  in  fixed  and  stained  prepara= 
tions,  including  the  use  of  cytoehemisal  tests,  and  in  the  living  <son~ 
dition  under  bright  field  and  phase  contrast  microscopes.  All  available 
stages  of  the  life  cycle  are  examined,  under  ncrmal  and  experimental  con- 
ditions. 


The  preliminary  report  that  the  chromosome  number  of  Diphyllo~ 
bothrjum  ujrsi  is  N  s   9,  2N  =  18,  was  confirmed „  Four  of  the  paired 
chromosomes  are  very  small.  Phase  contrast  microscopy  and  cinephoto- 
micrography  added  significant  evidence  that  malaria  parasites  are  in- 
side the  erythrocytes. 
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Significance  to  the  Program  of  the  Institute : 

So  little  is  known  of  the  cytology  or  genetics  of  human  parasites 
that  any  information  will  be  of  valueo  It  is  hoped  that  eventually  th© 
basic  sytologieal  information  being  collected  in  this  work  will  lead  to 
a  logical  study  of  inheritance  of  physiological  and  morphological  ©har~ 
acteristics  of  human  parasites.  The  determination  of  the  chromosome 
patterns  of  species  of  piphyllpbothrium  may  lead  to  a  more  exact  classi= 
fication  of  this  taxonomie&lly  difficult  group  of  organisms,  some  of 
which  are  important  as  human  parasites,  or  as  zoonoses,  especially  in 
Alaska  where  the  infection  rate  in  some  areas  is  high.  Cytological 
studies  may  aid  in  determining  the  number  of  species,  now  unknown,  ac- 
tually existing  in  that  country 0 

Proposed  course  of  the  Project: 

This  work  has  been  discontinued  as  the  cytologist  left  to  take  a 
teaching  position. 


Part  B  included  -  Yes 
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Part  B:  Honors,  Awards*  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Wolcott,  G»  Bo  9  Young,,  M.  Da,  and  Ferguson,  M.  So  On  the  position  of 
Malarial  Parasites  with  Relation  to  Erythrocytes*  Tranao  Roy» 
S®c»   Trop.  Med.  and  Kyg.  5J:  8?-90o  1958, 

Wolcott t  Go  Bo  The  Chromosomes  of  Diphyllobothriuta  ursl ,  J.  Parasit. 
(In  press) 

Honors  and  Awards  relating  to  this  project:  Non@ 
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Part  At 

Project  Titles  Studies  on  toxoplasn osls 
Principal  Investigators  Leon  Jacobs 

Other  Invest! gators $  Jack  S„  Remingtons  Marjorie  14  Melton,  Milfbrd 

No  Lunde,  Anastasia  S„  Stanley- 
Cooperating  Units?  Ophthalmology  Braneh5  NBIBB  «  69   (c) 
Man  Years  (calendar  1°J>8)  s 

Totals  6 
Professional?  k 
Other t       2 

Project  Description? 

Objectives : 


The  elucidation  of  the  epidemiology  of  toxoplasmosis  in  man 
and  animals,  and  of  the  role  of  various  animal  reservoirs  in  trans= 
mission  to  humans}  the  understanding  of  the  relationship  of  the 
proliferative  and  encysted  stages  of  the  parasite,  in  transmission 
and  in  the  production  of  chronic  disease?  the  evaluation  of  the 
usefulness  of  serological  tests  for  the  diagnosis  of  toxoplasmosis j 
the  determination  of  the  identity  of  the  antibodies  demonstrated 
in  the  various  tests |  the  description  of  factors  related  to  -the 
virulence  of  Toxoplasma,  and  of   ose  involved  in  the  susoepti=> 
bility  and  immunity~oF°the  hostj  specially  in  regard  to  exacer- 
bations of  chronic  infection  anc  o  the  possibility  of  the  occur° 
rence  of  congenital  transmission  xrom  chronically  infected  mothers^ 
the  establishment  of  an  experimentally  determined  basis  for  the 
therapy  of  toxoplasmosis j  the  study  of  the  parasite  in  vitro  P 
especially  in  regard  to  physiological  factors  rel at ed"To~virulence , 
drug  action,  and  immunity  j  the  description  of  the  various  forms  of 
symptomatic  toxoplasmosis . 

Methods  mployeds 

The  techniques  are  standard  procedures  such  as  are  used  in  vir- 
ology* including  the  range  of  animal  inoculations  and  such  addition  al 


~2"  Sarial  No.  NIAID~127"A 

methods  as  injections  into  the  anterior  and  posterior  chambers  of  the 
eys„    A  micro-isolation  apparatus  is  employed  in  working  with'  ©nested 
forsRSo     Tissue  cultures  are  usedD    The  dye  test  and  hemagglutination 
test  are  used  for  serological  8tudi©s9  and  th®  antigens  and  antibodies 
are  investigated  by  biochemical  and  eleetrophoretie  techniques, 

Major  Findings? 

Toxoplasma  has  been  demonstrated  in  8  of  86  samples  of  skeletal 
musclsTTrcsa'  sheep  slaughtered  in  Balt'tEare 

The  ability  of  Toxoplasma  cysts  to  withstand  digest  ion/  heat ,  and 
osmotic  pressure  ehan^shas*D'een  tested*    The  cyst  nail  is  immediately 
digested  by  pepsin  or  trypsinj  th©  liberated  parasites  can  survive  briefly 
in  pepsin  and  longer  in  trypsin0     Qysts  are  rendered  non-infective  by 
brief  heating  or  immediately-  on  being  placed  in  distilled  water*, 

Congenital  transmission,  of  toxoplasmosis  from  chronically  infected 
mother  rats  to  their  offspring  has  been  found  to  occur  only  rarely,,    It 
occurs  more  frequently  in  mice  infected  with  a  cyats=prdducing  strain  of 
Toxoplasma,,     Residual  infection  in  the  ut©rus  has  been  demonstrated  in 
chronically  infected  rats  and  mlc®fi  suggesting  &  me&ns  for  congenital 
transmission  without  a  generalised  exacerbation  in  ths  mother* 

In  a  study  of  residual  infection  in  huBjan  uteri. ^  ToQcopla&aa  cyst® 
•were  demonstrated  in  the  uterus  of  a  woman  with  serc>logT©Sr^^©n§©  of 
past  infectioao 

The  rate  of  lysis  of  tisst        Itires  iEfeeted  with  various  xu&tj~ 
plasma  strains  is  directly  related  to  their  invasiveness  and  gsowST" 
raie?  and  to  their  virulence  in  sn  imalso     Slop-growing  ctrains  are  less 
susceptible  to  pyrimethamine  than  more  rapidly  growing  par©4it&>v' 
Slew-growing  strains  can  produce  "chronic  infect  is»M  in  tie«u©  cultures =, 

The  identity  of  neutralising  md  dye  test  antibodies  has  been 
established,,    This  is  an  ixmportant  point  in  relation  to  the  specificity 
of  the  dye  test  and  to  Immunological  phenomena  observed  in  toxoplasmosis  „ 

Detailed  information  has  been  gathered  on  the  stability  of  the 
hemagglutination  test  antigen  in  the  liquid  and  solid  states  at  various 
temperatures  0    Powdered  antigens  ax©  stable  at  high  temperatures  <,     In 
acute  toxoplasmosis 9  the  hemagglutination  test  reveals  antibodies  about 
U  days  later  than  the  dye  testj  there  is  evidence  that  ■this  may  be  due 
to  an  inhibiting  substance  in  the  acute  serums  rather  than  to  different 
antibodies  o    Eventually  h@magglutinating  titer©  mooch  th©  am®  levels 
as  those  found  by  th©  dye  teste     Hesagglutinatim-iishibitlag  substance® 
«•  immd  in  scass  aBsell  «nina&  sera. 
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Bio==as8sgris  of  pyrimethamine  in  the  serum  of  rabbits  following  on© 
doa©  of  100  mg/kg  shewed  decreasing  levels  up  to  ?  hours*     Pyrim©tha« 
mine  was  deteotible  in  the  retina  of  a  monkey <,     Alsos  in  guinea  pigs 
treated  with  pyrimethamine  and  sulfa  following  inoculation  of  Toxoplagma 
into  the  posterior  chamber  of  the  aye,  chorioretinitis  aid  not^evelop^ 
and  parasites  were  only  rarely  recoverable  frcm  the  ocailar  tissues  a 

Significance  to  the  Program  of  the  Institute  t 

Knowledge  of  the  means  of  spread  of  Toxoplasma  is  of  great  import 
tance  as  a  basis  for  recommendations  for  pravel^Ion  of  the  infect  lone, 
At  the  present  time^  advocacy  of  the  thorough  cooking  of  meat  could 
conceivably  be  effective  in  preventing  cases  of  congenital  toxoplasmosis 
and  of  toxoplasmic  chorioretinitis...     Further  work  may  elucidate  the 
cycle  in  herbivorous  animals^  to  allow  some  control  tftereo 

The  development  of  the  hemagglutination  test  for  toxoplasmosis 
has  been  motivated  by  the  need  for  a  substitute  for  -Hie  dye  t©8ts  ^hich 
is  too  impracticable  for  routine  use.o    Except  for  the  slight  difference 
in  time  of  demonstration  of  antibodies  in  the  acute  infection^  the  hema- 
gglutination test  appears  to  fulfill  the  needo     Furthermore  j,  it  may 
serve  better  than  the  dye  test  for  some  studies  on  domestic  animalSj, 
whose  sera  react  peculiarly  in  the  dye  testo 

The  factors  which  are  involved  in  alterations  in  host=parasit© 
balance  in  chronic  Toxoplasma  infecticns?  formation  and  rupture  of 
cystSg  and  in  suscep^l^IHy^and  immunity  of  hostsg  invasiveness  and 
pathogenesis  of  strains^  host-=parasite  relations  at  the  cellular  level; 
are  all  subjects  for  basic  study 0     Investigation  of  these  problems  can 
be  expected  to  furnish  explanations  for  clinical  observations  and  also 
to  contribute  to  understanding  of  other  infections  in  which  chronicity 
is  observed^. 

The  demonstration  of  congenital  transmission  from  cforonleaHy  In* 
fected  mother  animals  la  of  considerable  importance  in  relation  to  the 
occurrence  of  various  types  of  neonatal  disease.* 

The  importance  of  m.  understanding  of  chronic  infection  is  funda- 
mental to  the  management  of  ocular  toxoplasmosis^  and  to  any  studies 
which  may  be  possible  on  the  relation  of  Toxoplasma  to  obscure  my*s=> 
carditiSo 

Toxoplasma  is  an  excelled  organism  for  study  Zran  tue  rstaaili  viut 
of  the  basic  problems  of  humoral  and  cellular  ifflmunitys  and  ths  hyper» 
sensitivity  factor  In  pathogeneslso 
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Proposed  Course  of  Project! 


Attention  iJill  be  devoted  to  the  following  points  during  the  next 
calendar  years  (1)  The  epidemiology  of  toxoplasmosis  in  herbivorous 
animalSji  such  as  sheep  and  c&ttlef  (2)  the  possible  occurrence  of  an 
intermediate  stage  in  invertebrate  hosts;  (3)  the  usefulness  of  the 
hemagglutination  test  in  the  study  of  infections  in  domestic  animals j 
(U)  continued  exploitation  of  the  hemagglutination  test  in  patients 
with  ocular  disease9  especially  in  regard  to  titers  found  in  such  indi- 
viduals as  compared  to  "normals"  j  (5)  study  of  the  biology  of  cyst=> 
formation  and  of  the  possible  occurrence  of  unencysted  dormant  parasites 
in  chronic  infections?  (6)  the  relation  of  cysts  and  dormant  parasites*, 
if  anye  to  recurrent  disease^  and  the  definition  of  factors  involved 
in  such  diseas®^  especially  in  the  ©ye  and  the  heart j  (7)  the  relation 
of  antibodies  to  persistence  of  ©rgsntans  in  various  tissues^  of  chronic 
infections!  (8)  the  effect  of  artificially  produced  high  levels  of  anti- 
body on  cysts  and  on  congenital  transmission  fross  chronic  infections! 
(9)  the  effect  of  drugs  in  chronic  infections j  (10)  the  relationship 
of  dye  test  and  hemagglutinating  antibodies  %   (11)  the  relation  of  local 
tissue  immunity  to  the  spread  of  challenge  infections!  (12)  continuation 
of  study  of  serial  dye  test  titers  on  normal  individuals  to  obtain  a 
base  line  for  evaluating  fluctuation  in  antibody  titers  seen  in  cases 
of  presumed  ocular  toxoplasmosis « 


Part  B  included  =  Yes 
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Part  B:     Honors*  Awards  s  and  Publieationso 

Publications  other  than  abstracts  from  this  project: 

Jacobs,,  Leon  and  Lunde,  Milford  No:     A  hemagglutination  test  for  toa:cplas<= 
mosiso    Jo  Parasitolo  y>  308-31U,  1957  (omitted  from  1957  report) 

Cock,  Mo  Katherin©  and  Jacobs,  Leon:     Gultivatiori  of  Toxoplasma  gondii  in 
tissue  cultures  of  various  derivations©     Jo  Parasitol^*^jJ*Tf§?lo27™iP,58o 

Cookg  Mo  Katharine  and  Jacobs,  Leon:  la  vitro  investigations  on  the  action 
of  pyrimethamine  against  Tosoplasffi&  g^^^~^»  Parasitolo  UU^  280~288<,  1958<, 

Gooke  Mo  Katharines  The  inhibitory  effect  of  adenine  and  related  compounds 
on  the  proliferation  of  Tosoplaema  gondii  in  tissue  cultures  So  Parasitolo 
UU*,  27U-279,  1958, 

Cookg  Ma  Katherine  and  Jacobs^  Leon?     Storage  of  pyrisaeth amine  in  cells  in 
vitroo    Proco  See*  Expero  Biol0  Mado  £85,  19$-I?h  IT'S* 

Cooks  Mo  Katharines    "the  development  of  a  pyris&athamiziS"re3istant  line  of 
Toxoplasma  under  in  -yi too  conditionso     Am?  J*  Trcp<>  Mado  Hyg<,  J,  U00«U02p  1958, 

Remington^  Jack  S0;  Jacobs^  Lsonj  and  Kaufman,  Herbert  Sot    Studies  on  chronic 
tosoplasmosiso    The  relation  of  infective  dose  to  residual  inf©c*/ito  an£  to 
the  possibility  of  congeal  smissiono    Am0  Jo  OgJhthalsEolog  h6»  261* 

267,  1958, 

Kaufman,,  Herbert  Su;  Remington,'  Jack  S„;  and  Jacobs,  Leon.:     Toxoplasmosis: 
the  nature  of  virulences.     Am0  Jo  Cphthalmolo,  U6,  255-260,  1958o 

Remington,  Jack  S0f  Jacobs,  leon,?  Melton,  Marjori©  L0;  and  Kaufman,  Herbert  E« 
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Project  Description: 

Objectives: 

The  long-range  objectives  of  investigations  in  amebiasis  are  con- 
cemed  with  the  mechanisms  of  pathogenesis  of  Entamoeba  histolytica,  its 
metabolsim,  methods  of  diagnosis,  factors  of  host  susceptibility  and  strain 
virulence,  and  chemotherapy.  The  cultivation  of  the  aoeba  without  asso- 
ciated organisms  is  fundamental  to  the  prosecution  of  these  studies,,  al- 
though attempts  can  be  made  toward  solving  certain  problems  with  the  us© 
of  present  cultures  containing  single  bacterial  species. 

Methods  employed: 

The  methods  include  the  development,  maintenance,  and  use  of  cul= 
tures  of  E«  histolytica  with  a  number  of  species  of  bacteria,  for  the  pro- 
duetion  of  cysts  in  vitro;  cultures  with  Trypanosoma  grusi  as  a  substitute 
for  bacteria 5  and  cultures  with  cell-free  homogenates  of  chick  embryonic 
tissues?  employment  of  biochemical  techniques  adapted  to  the  problem ;  the 
use  of  a  micro-isolation  apparatus  and  of  microcul tures. 

Major  Findings: 

While  growth  of  Entamoeba  histolytica  has  been  accomplished  in  micro« 
cultures  without  associated  organisms  on  a  limited  scale,  continued  attempts 
at  defining  growth  factors  in  the  subcellular  particles  which  are  essential 
to  such  growths  have  proved  unsuccessful.  Uncontrollable  variation  occurred 
in  ndcrocultures  and  detracted  from  the  accuracy  of  growth  factor  studies  by 
this  technique. 
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The  amebiasis  project  has  concerned  itself  primarily  with  the  pro- 
duction of  cysts  in.  culture „  for  use  in  microisolation  to  establish  cul- 
tures of  the  ameba  with  Trypanosoma  cruzl.  These  cultures  have  been  sup- 
plied to  the  Section  on  Germ-free  Studies  for  experimental  use  in  the  pro- 
duetion  of  amebic  infections  in  germ- free  guinea  pigs. 

The  only  other  project  carried  out  has  been  a  study  of  the  useful- 
ness of  cultures  with  glucose  rather  than  starch  for  the  production  of 
antigens.  Such  cultures  may  avoid  adsorption  of  antigenic  materials  on 
the  starch  particles  present  in  the  usual  medium. 

Significance  to  the  Program  of  the Institute; 

Definition  of  growth  factors  of  Entamoeba  histolytica  should  eon- 
tribute  information  of  use  in  relation  to  other  micro-organisms  and  to 
cells.  '  There  are  striking  similarities  between  the  requirements  of  this 
parasite  and  of  helminths  that  have  been  cultivated  in  vitro,  and  also 
with  the  requirements  of  mammalian  cells  in  vitro.  Thii3,  the  prosecution 
of  this  program  may  lead  to  important  basic  information  applicable  to  a 
wide  variety  of  problems. 

There  is  a  dearth  of  information  on  the  pathogenesis  of  E.  histoly- 
tica, such  as  on  the  mechanisms  involved  in  cytolysis  and  invasion  of 
tissues,  on  criteria  for  distinguishing  pathogenic  and  nonpathogenic 
strains,,  and  on  the  significance  of  the  surprisingly  low  degree  of  cellu- 
lar reaction  that  is  attendant  on  invasive  amebae.  The  answers  to  these 
questions  lie  in  the  physiology  and  biochemistry  of  E.  histolytica ,  which 
is  in  turn  dependent  on  pure  cultures.  Knowledge  of  immune  phenomena  is 
similarly  dependent  on  such  cultures.. 

jLeM  Project: 

More  active  prosecution  of  studies  on  amebiasis  will  be  resumed  in 
January9  1959?  when  a  new  employee  will  be  assigned  to  the  project. 

The  immediate  aims  will  be:  (l)  The  cultivation  of  E.  histolytica 
in  a  variety  of  media,  with  a  variety  of  associates,  for  the  purpose  of 
producing  antigens  suitable  for  use  in  a  hemagglutination  test  for  arae- 
biasis  or  for  the  exploration  of  other  immunological  means  of  diagnosis, 
such  as  passive  cutaneous  anaphylasis?  (2)  The  development  of  tests  for 
antibodies  in  intestinal  mucus;  (3)  The  description  of  hypersensitivity 
phenomena  related  to  the  production  of  liver  abcess  or  amebic  hepatitis 
in  experimental  animals?  (*0  The  elucidation  of  factors  involved  in  en- 
cystation  and  excystation  of  araebas;  and  (5)  The  evaluation  of  factors 
associated  with  the  pathogenicity  of  strains  of  the  parasite.  The  long- 
range  aim  of  the  program  will  continue  to  be  the  axenic  cultivation  of 
E.  histolytica  in  a  defined  medium,  which  would  permit  extensive  work  on 
the  metabolism  of  the  parasite  and  would  facilitate  study  of  some  of  the 
problems  mentioned  above. 

Part  B  included  -  No 
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"  Totals  3  1/3 

Professionals    2 
Others  1  1/3 

Project  Descriptions 

Object  iros  j 


f  (1)  the  ensysses  of  ^£iS^^SEJJ^iS^H.  ^°  0I"^sr 
to  provide  a  biochesalcal  ©rspXanatloa  for"pnyH^ol!o^!ca2**Hii<iing8s  to 
isnprov®  isethods  of  cultivation^  ®nd  to  prWM©  &. biochemical  basis 
for  pathogenesis  and  for  chesaotherapeutic  works  (2)  the  pathogenesis 
or*  £«  vaginalis?  (3)  criteria  for  .differences  in  strains  of  tricho3BO?» 
n&dlss  lll)lmtibcdy«f  ©motion  and  hypersensitivity  in  relation  to  resis- 
tance and  pathogenesis  j  and  (5)  the  aotion  of  purported  trlehomoai* 
cidal  agents  in  ©Kpsrimental  infections* 

Trichegoaas  vj^ginsiyLSj  grown  in  large  quantities^  is  ruptured 
by  various  means „  fflnd^EeBiirfcure  of  liberated  enzymes  is  then  sub- 
jected 'bo  fractionation  and  assay  of  ispecific  activities  tshich  are 
also  related  to  protein  concentration  in  the  samples « 

Pathogenesis  of  strains  of  Trichomonas  2*^£alis  is  "t©3*60^  In 
various  strains  of  soic©  and  cfeheF'anl^alisT^to^HnXcriteria  for  aval" 
uating  strain  differences  and  to  relate  the  differences  in  strains 
to  the  pathology  observed  in  their  original  huaaa  host»    Antigens 
prepared  frcss  cultures  by  various  aeans  are  tested  for  their  useful^ 
neasj,  eaneei^ly  in  the  hem&eelutinatlon  teste  with  the  aiss  of  *tudyiing 
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not  only  diagnosis9  but  also  hypersensitivity  factors  involved  in 


W&^orjlndtegs : 

Three  ensyraes  linked  to  diphosphopyridine  nucleotide  (DPN)  have 
been  found  and  partially  characterised a    These  ares     lactic  dehydro" 
genassji  malic  dehydrogenase,,  and  DPNH  ©2idase0    A  ID-fold  purification 
of  laetie  dehydrogenase  was  achieved*     Preparation  of  acetone  powders 
of  the  parasites  before  sonication  affected  these  ensyraes  in  different 
ways:    The  oxidase  was  completely  inactivated  probably  owing  to  the 
loss  of  its  prosthetic  group;  about  1$%  of  the  lactic  dehydrogenase 
was  lost;  malic  dehydrogenase  was  un&ff eeted«    This  differential  effect 
raay  be  due  in  part  to  differences  in  distribution  of  the  enaynss  in 
the  cell  sins©  delaying  the  acetone  treatment  until  after  the  cells 
are  ruptured  abolished  the  differences* 

The  infectivity  and  pathogenicity  of  Trichomonas  vaginalis  was 
studied  in  miceo     One  strain,  "RM,  well  esipEIIShe^Tn  culture  s  was 
used  to  Initiate  the  works    Standardised  inocula  of  concentrated 
harvests  injected  intraperitoaeally  into  male  weanlings  of  NIK  General 
Purpose  mice  produced  minimal.,  transient  s  lesions  in  the  form  of  email 
caseous  masses *     Inbred  mice  of  the  A/IN  strain  were  then  used  for 
intraperitoneal  and  sub  cutis  injections;  minimal  lesions  were  pro- 
duced with  a  second  straSTof  To  vaginalis^  "C=l5n  isolated  from  a 
case  of  sever®  vaginitis9  larger  suo^Eaneous  abscesses  developed  and 
of  the  mice  injected  intraperitoneally,j  100  per  cent  were  dead  by  the 
7th  daya     Concomitant  agents  were  ruled  out  by  appropriate  tests 0 

Susceptibility  of  k  additional  inbred  strains  of  mice  to  the  R 
and  C-l  parasites  was  tested*    None  of  the  mice  was  susceptible  to 
the  R  strain  parasite.,    With  C~l  little  difference  x^as  noted  from  the 
A/LN  mice  except  possibly  for  the  0=57  black  mouse . 

In  moribund  mice  (C-l  strain)  the  usual  pathology  consisted  of 
prurulent  matter  in  the  peritoneal  cavity  with  large  caseous  masses 
on  the  stomach  or  intestines;  in  addition  large  areas  of  necrosis 
were  present  in  the  liver o     Active  trichomonads  were  present  th rough- 
out  o     In  collaboration  with  Dr0  Ashbum  of  the  Laboratory  of  Pathology 
and  Histochemistry  of  NIfiMD,  the  histopathology  was  studisdo     Invasion 
of  the  liver  proceeds  in  a  wave-like  manner  leaving  behind  necrotic 
liver  and  always  shewing  a  band  of  parasites  at  "the  forward  edge  of 
the  proeesso 

The  pronounced  difference  between  the  R  and  G»l  trichomonads 
prompted  th©  testing  of  11  additional  strains *    Among  these  strains 
there  was  a  wide  range  of  viruLsnce* 
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In  collaboration  «*ith  the  Section  raa  Germ-Fre®  Animal  Studies,; 
experiments  wsre  set  tap  to  assess  the  results  of  inoculating  germ- 
free  guinea  pigs  mth  the  R  and  G»l  strains  of  Trichomonas,,-,     Subcu- 
taneouslys  G-l  produced  lesions  of  extensive  erea3  usually  consisting 
of  large  palpable  abscesses  frequently  distended  with  gasn     In  eom=> 
parison  the  R  strain  lesions  were  small „     IntraperltoneaUy,,  the  i»« 
Sections  showed  little  effects 

The  effect  of  the  virulent  G~l  strain  of  T0  vagtoi&is  to.  mice  has 
been  used  as  a  tool  for  systemic  ehemotherapeu^ie  tests  wTth  purported, 
trichomonieidea  >     Efforts  were  msds  to  develop  a  serological  test  for 
T«  vf£g$£sQ.iSo     Antigens  ware  prepared  fsfcm  distilled  water  lysates  of 
She  organism  and  guinea  pigs  •sjers  immunised  by  intramuscular  injection 
of  these  antigens  a®  well  as  by  intraperitoneal  inoculation  of  living 
concentrates  of  To  Hgtof^So    ^n©  results,*  using  a  hemagglutination 
test,,,  appear  promising^' 

Significance  to  the  Program  of  the  Inst l-ti&es 


The  elucidation  of  the  biochemical  properties  of  Trichomonas  vagi- 
nalis is  one  of  the  basic  requirements  to  an  imderstandxngoF^e  ref&« 
Hans  existing  between  parasite  and  host  and  of  the  modes  «f  pathogene- 
sis of  the  parasite  in  va-ious  sites  in  the  body,,    For  example,,  the 
pathology  produced  in  the  liver  of  experimentally  infected  mice  may 
be  dus  to  metabolic  competition  of  the  ts&chomonadso    The  apparent 
preference  of  T»  jsgi|s&lls  for  polysaccharides  such  as  glycogen  may 
be  of  signif  ie^tcehere"  and  also  in.  relation  to  vaginal,  infect  ion* 
The  accumulation  of  biochemical  data  is  also  ©xpacted  to  lay  the 
groundwork  for  clarification  of  the  relation  of  the  parasite  to  its 
associates  in  the  vaginal  tracts  and  the  preparation  of  purified  pro™ 
tein  fractions  of  parasitic  organisms  can  b@  useful  in  immunologic 
studisSc 

Trichomoniasis  is  a  very  prevalent  infection*  responsible  for 
symptoms  of  varying  severity  In  nearly  bvqtv-  easts  0     Investigations  on 
this  parasite  and  its  associated  conditions  may  enable  the  Institute 
to  contribute  to  a  decrease  in  morbidity  and  in  the  physical  and  n®r~ 
vous  discomfort  associated  with  the  parasite's  presence,,    The  demon- 
stration of  the  characteristics  of  the  organism  related  to  its  viru= 
lenee  is  of  considerable  basic  importance.*  and  the  fact  that  some 
strains  of  Ta  vagtealis  can  produce  fatal  disease  in  mice  is  an  ex~ 
peridental  argusBBHt^SB;  the  protoaoan  itself  is  pathogenic     The  in- 
fections in  mice  can  be  used  for  studying  systemic  ehemetherapeutic 
agents 9  in  contrast  to  topical  agents  ffhieh  ax®  rarely  completely 
successfulo    The  encouraging  results  on  the  hemagglutination  test  in- 
dicate approaches  to  studies  of  antibodies  in  vaginal  mucus  as  well 
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The  work  on  this  project  necessarily  has  been  shifted  from  a  pri- 
marily clinical  to  an  experimental  approach o  This  has  occurred  not 
solely  because  of  personnel  changes*,  but  because  the  need  exists  for 
more  laboratory  tools  and  data  to  support  a  clinical  progrsm0 

It  is  proposed  to  continue  the  study  of  extracts  of  To  vaginalis 
for  other  specific  enzymes  of  the  tricarboxylic  acid  cycli"  amesp^" 
cial3y  those  responsible  for  GO^  «  and  H2  «  production0  The  excre- 
tion of  considerable  amounts  of  succinic  acid  is  another  phase  of  meta- 
bolism which  ne®&B  clarification  A  study  is  also  proposed  to  attempt 
to  relate  qualitative  and  quantitative  differences  in  gas=production 
to  the  virulence  of  trichomenad  strain© o 

Work  will  continue  on  the  pathogenesis  of  T»  vaginalis  strains 
for  mice  and  other  aniiaalsg  and  on  the  pathology  ofthsTTiiiona  prc- 
ducedo  Alterations  in  glycogen  stores  in  the  liver s  prior  to  infec- 
tion of  miceg  will  be  studied  for  their  effects  on  the  pathology  pro= 
duced  in  experimental  trichomoniasis „    The  hemagglutination  test  will 
be  studied  further  in  aniaalsfl  and  possibly  in  human  serum  and  vaginal 
exudate o 


Pan  B  isicluded  -  Yes 
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Publications  other  than  abstracts  frees  this  projects 

Burehj  Thomas  Aoa  Rees5  Charles  W0?  and  Kayhces  Donald  E .  Laboratory  and 
clinical  studies  on  vaginal  trichomoniasis «  J„  Obstet*  and  Qyn0  ?6»  6S8= 
66$,   1958.  - 

Burch9  Thomas  A0{l  Roes*  Charles  W05  and  Reardon5  Lucy  V*  Diagnosis  of 
Trichomonas  vaginalis  vaginitis e  Jo  Cbsteto  and  Gyn«  (ixi  press)  o 

Burchf  Thomas  k0j)   Reesj  Charles  Wo5  and  Reardong  Lucy  Y„  Epidemiological 
studies  on  human  trichomoniasis  a    Aia<>  J0  Trop0  Med0  Hyg0  (in  press)  0 

Burch,  Thomas  Aos  Reess.  Charles  W<,5  and  Reardon?  Lucy  V0  Vaginal  trichom= 
oniasis  and  associated  cytology*,  Proc<,  Io  Pan  American  Cancer  Cytology 
Congo  (in  press)  <. 
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Project  Title »  Studies  on  tropical  arthropod^borne  viruses  in  trop~ 
ical  and  subtropical  areas  of  the  United  States  and 
Middle  America 

Principal  Investigators  William  L0  Pond 

Other  Investigators!  Robert  MQ  Pennington 

Cooperating  Units %    Pan  American  Sanitary  Bureau 
Ministry  of  Healthy  Guatemala 
University  of  Miami  School  of  Medicine 
Southwest  Blood  Banks  9   IncQ 
Gorgas  Memorial  Laboratory  3  Republic  of  Panama 

Man  Years  (calendar  year  19£8) : 

Totals  k 
Profess!  cnal:  2 
Others       2 

Project  Descriptions 

Objectives^ 

To  determine  which  tropical  arthropodUborne  viruses  are  present 
and  active  in  Central.  America  and  in  the  Southern  United  States  and 
to  assess  their  relative  isaportsm®  as  a  cause  of  disease  in  these 
areas? 

Methods  Employed? 

Carry  out  neutralisation  hemagglutination  inhibition^  and  cess- 
plement  f ix&tion  testa  for  arfcbr«£>oA*.borne  viruses  on  sera  obtained 
by  other  Investigators  from  residents  of  Central  America  and  the 
Southern  United  States o  Attempt  to  isolate  infectious  agents  from 
specimens  obtained  in  Guatemala  from  patients  with  febrii  infections 
possiMy  caused  by  arthrapod^bora©  viruses^  also  from  indigenous 
mammals 9   and  arthropod  vectors « 


-2-  Serial  Ko.»  SIA2D-128-A 


Major  Findings 

Studies  of  the  sera  frcss  huram  beings  in  selected  localities  in 
Guatemala  have  indicated  present  or  past  activity  of  the  virus©®  of  St„ 
Louis  encephalitis 9  Ilheugj,  Western,  ©qt&ne  encephalomyelitis,,  Eastern 
©quiyie  encephalomyelitis,,  end  Yellow  Fever*,     The  populations  of  tha 
lowland  areas  mere  especially  involved  whereas  the  residents  of  the 
mountainous  areas  were  less  effected..    Studies  of  residents  of  the 
Republic  of  Panama  yielded  stellar  resultSo    Tests  on  sera  from  Miami 
residents  indicate  the  activity  of  Sto  Louis  encephalitis s  eneephalo*- 
myocarditis^  and  possibly  even  liheus  'virus,,, 

^Characterisation  of  viruses  isolated  by  members  of  the  Gorges 

Memorial  Laboratory  and  by  the  Middle  America  Research  Unit  are  underway  6 

SippificanjBe_to_  the^rogram^^^g^ffistit^et 

The  potential  and  actual  ijaportanee  of  the  tropical  srthropod=born® 
viruses  as  a  cause  of  infection  of  resident®  of  Central  America  and  tte 
Southern  United  States  should  be  determine  do    This  knowledge  is  a  pre- 
requisite to  the  study  of  tropical  arthropcti^bora©  viral  diseases » 


Proposed  Course  of  the  Projects 

Seras  collected  from  residents  of  Guatemala!  Btepublis  of  Panamas 
the  Canal  Zone?  Miami,,  Florida?  El  Paso«  San  Antoni©s  Harling®ng  and 
Houston  in  Tass&g  ©r©  now  available  in  the  Section  on  Tropical  Arthropods 
borne  Viral  Diseases  for  testing©     It  is  intended  that  neutralisation^ 
hemagglutination  inhibiting  ecsiplemsnfe  fisaticn  iest^  will  be  carried 
out  on  the  sera  not  already  tested 0     It  is  expected  that  the  sensa 
collections  now  on  hand  will  bo  augrasnted  with  additional  sera  for 
testing  from  the  same  areas  as  well  as  areas  in  nearby  countries  <> 
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Part  A. 

Project  Titles  Studies  of  &rthropod=borne  viruses  in  tissue  culture 

Principal  Investigator:  Charles  R.  Rosenberger 

Other  Investigators:  None 

Cooperating  Dnitss  None 

Man  Years  (calendar  year  1958): 

Total:  2 
Professionals  1 
Others       1 

Project  Description: 

Objectives? 


To  study  the  eytopathogenicity  and  growth  characteristics  of  the 
arthropod=borne  viruses  when  sultured  in  all  available  tissue  culture 
cell  lineso  It  is  hoped  that  the  most  satisfactory  tissue  culture  lines 
©f  all  those  now  available  saa  be  selected  for  the  essential  tasks  of  iso= 
la ting  and  characterising  arthropod^borne  viruses  and  for  making  antigens. 


Each  arthropod=borne  virus,  in  order  of  importance *  is  being  tested 
in  all  tissue  culture  lines  for  evidence  of  eytopathogenicity  and  viral 
growths  Visual  observations  are  made  daily  for  evidence  of  eytopathogeni= 
city  and  the  materials  are  inoculated  into  mice  or  into  other  tissue  cul- 
ture lines  for  determinations  of  the  amount  of  viral  growth. 


Of  15  different  arthropod=borne  viruses  and  13  different  tissue  cul= 
ture  cell  lines  studied,  the  hamster  kidney  cell  line  appears  to  offer  the 
most  promise  as  a  cell  line  satisfactory  for  supporting  viral  growth  and 
indicating  its  eytopathogenicity.  The  dengue  viruses  are  still  outstanding 
in  their  lack  of  consistent  pathogenicity  in  any  tissue  culture  line. 
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Significance  to  the  Program  of  the  Institute:, 

The  proper  evaluation  and  selection  of  just  a  few  satisfactory  tissue 
culture  cell  lines  for  us®  in  primary  isolation  and  character! station  of 
viruses  from  clinical  and  other  materials  will  be  of  great  value  not  only 
to  the  activities  of  the  Section  on  Tropical  Arthropod-borne  Viral  Diseases 
but  also  to  the  Middle  America  Research  Un'fc  in  Panama  and  to  all  other 
laboratories  engaged  in  studies  of  arthro^cM^orne  viral  diseaseso 

Proposedi  Course  of  the  Project; 

It  is  expected  that  the  program  briefly  described  above  will  be  con- 
tinued  and  expanded  to  cover  most  ql   the  important  arthropod^borne  viruses 
now  numbering  78  in  all.  Considering  the  effort  required  to  carry  out  a 
satisfactory  evaluation  of  this  type,  a  program  lasting  one  to  two  years 
will  be  required. 
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Part  Ac 


Project  Titles  Effects  of  artificially  varied  environment  on  potential 
mosquito  vectors  of  arthropod=borne  viruses 

Principal  Invest igators  Paul  A*, 

Other  Investigators?  None 

Cooperating  Units  j  None 

Man  Years  (calendar  year  19fs8)  2 

Totals  2 
Professionals  1 
Others       1 

Project  Descriptions 


To  determine  the  ©ptianaa  conditions  for  the  wasd-inum  survival  Of 
potential  mosquito  vectors  of  arthroped~born©  viruses  and  to  learn  the 
effects  of  controlled  suboptimal  conditions  on  the  same  mosquito  species* 
To  colonize  species  of  mosquitoes  inspected  as  being  of  important  In  tfe© 
dissemination  Ui'  arthropod«borne  viruseso 


Various  mosquito  speciess  considered  important  as  vectors  of  arthropod** 
borne  viruses,  have  been  observed  at  conditions- of  temperature  and  humidity 
considered  optimal  for  survival  for  that  species  as  trail  as  at  extreme  con- 
ditions in  order  to  determine  their  tolerance „    The  criteria  used  have  in 
general  been  expressed  in  terms  of  the  survival  of  the  mosquitoes  under 
the  conditions  used  and  survival  during  subsequent  observation* 

Major  Findings s 

Adult  Baemagogus  equinus  females  have  survived  for  a  maximum  of  69 
dayss  males  for  Qt  days$,  and  mating  occurs^,  under  laboratory  sonditiens  of 
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2$  C,  6*>~70$  RHj  and  11*  hours  of  artificial  white  light  per  day  varied  in 
intensity  from  under  one  foot  candle  to  58  foot  candles 0    Mortality  rate 
is  increased  at  temperatures  of  20°  and  30°  •    A  part  of  the  population 
can  survive  temperatures  of  J>°C  for  2li  hours0 

Ho  mesodentatus  adults  perform  all  normal  activities  in  small  labor- 
atory~eagea  eieept  mating o    Population  with  successful  insemination  can 
be  induced  by  unnatural  seans,,    Hag^gogus^iHOSQuitciss  can  be  confinsd  and 
fluids  can  be  presented  to  masses  of  mosquitoes  by  newly  developed  mesas 
which  remove  any  likely  chance  cf  injury  or  entrapment  which  occurred  with 
previously  used  aethodso 

Slgnif icanea i  nt.o  the  Program  of  the  Institute? 

Maximum  survival  rate  and  longevity  of  mosquito  vectors  under  optimal 
and  subcptimal  laboratory  conditions  indicates  healthy  experimental  stock 
and  provides  ne estuary  conditions  for  biological  and  virus*transmission 
experimentation.    The  ability  to  survive  lev  temperatures  is  indicative  of 
survival  and  geographical  distribution  po-testiala  under  nt&tural  conditions 
and  provides  information  of  value  in  arrmiiing  transportation  from  natural 
habitats o    Th©  possibility  of  faiduoing  copulation  in  a  vector  species  which 
has  not  been  colonised  provides  a  needed  means  by  which  to  propagate  the 
species  in  tha  laboratory  for  lii&ited  esgjerimenfcal  us©0 

RemovSns  the  likelihood  g£  injuries  -wider  caged -conditions  saves  much 
time  and  effort?  makes  possible  certain  biological  determinations  that  other- 
wise would  be  impossible^,  and  aids  in  all  laboratory  ©scperiBental  reeearcho 
Knowledge  gained  from  a  study  of  the  ecologr  and  behavior  of  the  vectors 
is  of  the  greatest  importance  as?  a  basis  far  further  studies  in  transmission 
and  for  tho  development  of  control  measures,-, 

?ro|>33sd  G?n?g«i  of  tha  Project; 

Through  studies  of  sspected  vectors  cf  viruses  in  th©  laboratory  and 
in  the  natural  habitat *,  to  mprom  su:*  understanding  of  the  environmental 
conditions  that  Am  necessary  for  s^is^srura  survival  and  longevity  s  mating^ 
and  agg» production  in  the  laboratory*  of  feeding  behavior  in  the  laboratory 
and  in  the  habitat,,  and  of  environment  in  relation  to  virus,  transmission* 
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i jest  Title:     Transmission  of  arthropod^borne   viruses  by  sacsgqurltO'as 

Lgat  "      )«  .mat 

Other  Investigators! 

»ar  1958) 

Total:       ?. 
Professional:  X 

Other;       ;;. 

Project  Deseription: 

Objectives! 

onahips  of  mosquitoes  and  the  tropical 
To  £  nrelop  strains  of  viruses  In  appropriate 
moratory  azLK^lm   .  LI  be  infective  for  soequltoes  and  to  determine 

the  viremia  bhea         ?o  deter aine  extrinsic  incubation  periods, 

eeptible  m  >s,   site  0:?  multiplication  in  the  isosquItCi,  and  op= 

^nsxrs-tin'j  viruses  in  the  mosquitoes. 

'.'-:'     :■>':'■.■.. 

als  isritn  various  strains  of  virus,   titrate  their  blood 
in  mice  to  determine  viremia  levelse  feed  mosquitoes  ca  infected  animals 
at  th  aoculate  suspensions  of  infected  mosquitoes  or 

of  pools  of  3  into  susceptible  hosts  tc  detersaiae  thy 

is   and  ta  rirus,   res  eted  mosquitoes  on  susceptible 

feeding  to  determine 
th;  rioda  and  ability   of  the  spsciss  to  traassaito 
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Transmission  studies  have  been  carried  out  with  Ilheus  virws  and 
the  mosquitoes  Culex  quinguefasciatus  and  Aej.es  <aegypti .  It  vs&s   found 
that  mouse-adapted  strains  of  Ilheus  virus  produced  vix-emia  in  mice  and 
chicks  which  was  to©  brief  and  too  low  to  infect  either  of  the  species 
of  mosquitoes  used.,  It  will  be  necessary  to  produce  a  chick^adapted 
strain  or  secure  wild  strains  of  virus  in  order  to  pursue  the  studies 
of  mosquito= virus  relationships  further- 

Significance _ to  the ^Program  of  the  Institute : 


With  our  present  knowledge  of  the  presence  of  certain  arthropod= 
borne  virus  diseases  in  the  United  States  and  of  the  possible  intro- 
duction of  others  from  countries  to  our  south,  we  must  learn  more  about 
the  role  of  the  vector  species:  Which  arthropod  species  actually  trans~ 
mit  the  diseases?  D©  they  play  a  role  in  maintaining  the  virus  during 
the  winter  months  or  when  the  disease  is  not  patent  in  humans  or  domes- 
tic animal  hosts?  What  mammals  may  serve  as  reservoir  hosts  and  whi?;h 
arthropods  transmit  from  them  to  humans  and  domestic  animal  hosts?  This 
program  will  attempt  to  help  answer  some  of  these  questions. 


>sed  course  of  the  Project: 


Continue  with  objectives  and  methods  already  stated. 


Part  B  included 


Laboratory  of 
lannuEicXogy 


Estimated  Obligations  for  FY  1959 
Total:  $368,100 

Directs  285,000 

Reimbursement ;        83, 100 


Covering  Project  Hsports 
3HIAIDo„o=l40  t&ru  15% 
Project  149  canceled  before  start 
FY  1959 
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Part  A 


Project  Title:  Studies  in  the  Transplantation  of  Tissues 

Principal  Investigator:  Dr.  Joseph  A-  Bauer,  Jr. 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years:  Patient  Days: 

Total:  1.0 
Professional:   -50 
Other:   .50 

Project  Ascription: 

Immune  mechanism  of  homologous  akin  graft  rejection. 

Objectives: 

a.  To  explore  the  similarities  between  the  tuberculin  type  of 
delayed  hypersensitivity  and  the  immunity  resulting  in  re- 
sponse to  foreign  tissue  grafts. 

b.  To  transfer  homograft  immunity  passively  by  the  use  of  cells 
and/or  serum  in  inbred  strains  of  guinea  pigs. 

c.  To  develop  a  akin  test  for  the  measurement  of  homo  transplant 
tation  immunity  by  injecting  cells  lutradermally. 

d.  To  investigate  the  genetic  lavs  of  tissue  transplantation  by 
various  breeding  combinations  of  inbred  guinea  pig  strains. 

Methods  Employed : 

a.  Skin  grafts  are  used  as  the  model  system  for  the  evaluation 

of  the  fate  of  tissue  transplants.  A  standardized  reproducible 
technique  using  a  dermatome  was  developed  for  the  preparation 
of  split-thickness  skin  grafts. 

b,  lymphoid  cells  or  serum  from  inbred  guinea  pigs  immunised  to 
homografts  by  various  means  are  transferred  passively  to  aormal 
guinea  pigs  of  the  same  strain  bearing  test  skin  grafts  from 
another  strain.. 
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Mb. jor  Findings : 

a.  Two  inbred  strains  of  guinea  pigs  were  found  to  be  genetically 
identical  to  the  extent  of  allowing  permanent  survival  of  skin, 
grafts  exchanged  between  individual  animals  within  each  strain. 
Skin  grafts  exchanged  between  animals  belonging  to  different 
strains  show  a  characteristic  slough  reaction. 

b.  A  second  skin  graft  applied  following  (1  -  20  weeks)  the  re- 
jection of  a  graft  of  the  same  donor  strain  shows  an  accelerated 
rejection  characterized  by  the  "white  graft"  reaction. 

Co  !Ehe  acceptance  of  grafts  from  both  parent  strains  by  Fj  hybrid 
guinea  pigs  (but  not  the  reverse),  as  well  as  the  histocom- 
patibility among  F±  hybrids,  further  strengthens  the  prior 
finding  of  a  high  degree  of  inbreeding  in  the  two  strains  of 
guinea  pigs  studied. 

d<.  Skin  testing  with  living  lymphoid  cells  results  in  skin  reac- 
tions resembling  in  appearance  and  time  course  the  delayed 
tuberculin  type  hypersensitivity  reaction. 

e.  Passive  transfer  of  homograft  immunity  with  large  volumes  of 
"Immune"  serum  have  failed;  passive  transfer  with  living 
immune  lymphoid  cells  were  often  successful.  Both  findings 
are  in  agreement  with  the  "cell  fixed"  noncirculating  nature 
of  homograft  immunity. 

Significance  to  the  Program  of  the  Institutes 

It  is  essential  that  highly  inbred  histo-compatible  animals  be 
used  for  studies  of  tissue  transplantation.  Previous  to  the  above 
findings,  only  mice,  and  to  a  lesser  degree  rats,  were  available  for 
transplantation  work.  Guinea  pigs,  aside  from  being  the  largest  ani- 
mals with  demonstrated  histo-compatibility,  offer  several  other  advan- 
tages particularly  in  studying  the  delayed  "cell  fixed"  nature  of 
homograft  immunity. 

proposed  Course  of  Project; 

Experiments  in  progress  attempting  to  alter  the  destructive 
response  to  foreign  tissue  transplants  in  guinea  pigs  by 
(a)  induction  of  immunological  tolerance  to  foreign  tissues 
and  by  (b)  reduction  of  serum  complement  in  recipient  animals 
will  be  continued. 

Cell  transfers  to  "tolerant"  guinea  pigs  will  be  carried  out  in  an 
effort  to  elucidate  the  nature  of  tolerance  to  foreign  grafts. 
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Bauer,  Joseph  A.-.  Histoconsjatibility  in  mbred  Strains  of 
Guinea  Pigs.  Aon.  New  York  Acad.  Med.  73:663-672,  1958. 


Form  No,  ORP-2 
Nov.  1958 


PHS-NIH 

Individual  Project  Report 
Calendar  Year  1958 


Serial  No„  NIAID  =  141 
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2„  Natural  and  Acquired 

Resistance 
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PART  A 


Project  Titles  Studies  on  Antibody  Production  and  Hypersensitivity 
Principal  Investigators  Dr,  Sanford  Hfl  Stone 
Other  Investigators;  Dr„  Jules  Freund 

Cooperating  Units s  None 

Man  Years;  Patient  Days;  None 

Totals  2„33 
Professional;  1D33 
Other;  1 


Objectives; 

To  study  the  immunology, 
anaphylactic  shock. 

Methods  Employed; 


physiology  and  pathology  of  protracted 


Guinea  pigs  are  sensitized  actively  by  injecting  egg  albumin  with 
or  without  paraffin  oil  adjuvants „  The  mechanism  of  anaphylactic 
shock  is  being  studied  and  the  role  of  circulating  antibody  in 
anaphylaxis  determined  using  measured  amounts  of  guinea  pig  antibody 
to  sensitize  normal  guinea  pigs.  Protracted  anaphylactic  shock 
caused  by  injection  in  the  subcutaneous  tissue  is  the  experimental 
model o 


Prolongation  of  anaphylactic  shock  in  guinea  pigs  is  a  function 
of  circulating  antibody.   Antigen  combining  with  antibody  present 
in  the  lungs  is  the  cause  of  swift  death  from  bronchospasm  in  acute 
anaphylactic  shock,,  but  circulating  antibody  will  retard  the 
absorption  of  antigen  from  a  subcutaneous  depot „  preventing  b£oneho=> 
spasm„  The  guinea  pigs  may  die  after  several  hours  in  protracted 
shocko  Death  is  not  due  to  bronchospasm0 

Guinea  pigs  in  protracted  shock  show  several  striking  physiological 
changeso  During  protracted  anaphylaxis „  Arthus  reactions  are  in= 
hibited.  In  guinea  pigs  immunized  with  egg  albumin  in  paraffin  oil 
adjuvants  containing  mycobacteria,,  but  not  in  those  immunized  without 
mycobacteriaf,  large  hemorrhagic  reactions  occur  at  t  he  site  of  sub- 
cutaneous injection  of  large  amounts  of  egg  albumin? 
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Significance  to  the  Program  of  the  Institutes 

Protracted  anaphylactic  shock  in  the  guinea  pig  has  been  known  as 
a  rare  occurrence  and  was  not  studied.  The  conditions  necessary 
for  its  production  were  not  well  establishedc   Protracted  anaphylaxis 
in  man  is  quite  important  because  it  occurs  after  the  subcutaneous 
or  intramuscular  injection  of  allergenic  material,,  Its  incidence 
is  higher  than  that  of  acute  anaphylactic  shock  with  predominantly 
respiratory  symptoms „ 

Some  clarification  of  the  mechanism  of  anaphylactic  shock  is 
possible,,  and  some  unification  of  current  theories  of  this  mechanism 
is  achieved.-, 

Studies  on  the  biological  activity  of  tubercle  bacilli  in  hyper- 
sensitivity permit  some  comparison  of  delayed  hypersensitivity 
components  (cellular  '"antibodies'")  and  immediate  hypersensitivity 
components  (circulating  antibodies)  in.  "allergic"  shock  of  a 
protracted  nature 

Proposed  Course  of  Projects 

The  role  of  circulating  antibody  and  antigen^antibody  complexes 
in  anaphylactic  shock  will  be  further  studied* 
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(Attachment  I) 
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Individual  Project  Report 
Calendar  Year  1953 

Part_3g  Honors „  Awards r.  and  Publications 

Publications; 

Stoner  S0  H„s  Protracted  anaphylactic  shock  after  subcutaneous 
eliciting  injection,  FecL  Proc^.  17s536fi  1958„ 

Stone,  S0  Ho?  Inhibition  of  Arthus  reaction  during  protracted 
systemic  anaphylaxis  in  mice  and  guinea  pigs„  Proc-  Soco  Exper 
Biol0  and  Med*  9822690  1958, 

Stone,,  S„  H.s  Further  studies  on  protracted  anaphylactic  shock 
in  guinea  pigs  after  subcutaneous  eliciting  injection,   Exeerpta 
Mediea0  III  rd„  International  Congress  of  Allergology.  Oetobe*- 
1958*  p.  C70o 

Stone0  Sn  H, ,  s  Anaphylaxis  in  passively  sensitized  guinea  pigs 
after  subcutaneous  eliciting  injection,,  Science.,  128sl090n 
October  31&  1958,  '  —— 

Stone,  S,  H-,  and  Freund„  J„;  Hemorrhagic  and  necrotic  reactions 
in  guinea  pigs  during  protracted  anaphylactic  shock,  Proc,  Soc- 
Exp*  Biol„  Med^  99s333„  1958c 

Stone0  So  H,;  Acute  and  protracted  anaphylactic  shock  in  guinea 
pigs  after  subcutaneous  eliciting  injection  of  antifen  .  J, 
Immunol,  In  Presso 
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PART  A 


Project  Titles  The  Application  of  the  Bentonite  Plocculation  Test  as 
a  Laboratory  Aid  for  the  Diagnosis  of  Certain  Diseases 
and  the  Application  of  the  Bentonite  Flocculation  Test 
as  a  Tool  for  Immunologic  Studies 

Principal  Investigators  John  Bozicevich 

Other  Investigators;   None 

Cooperating  Units  %     None 

Man  Years i  Patient  Days;  None 

Totals  3 
Professional;   1 
Other:  1 

Project  Descriptions 

Objectives; 

10  To  coat  bentonite  particles  with  poliovirus  to  determine  whether 
flocculation  will  occur  with  sera  obtained  from  (a)  rabbits  in- 
jected  with  poliovirus,  (b)  patients  at  certain  stages  of  polio 
virus  infection,,  (e)  individuals  immunized  with  poliovirus  vaccine 

2j  To  coat  bentonite  particles  with  certain  allergens „  for  example 
cottonseed  and  ragweed  and  to  determine  whether  flocculation  will 
occur  in  sera  obtained  from  (a)  rabbits  injected  with  respective 
antigenSo  (b)  indi visuals  naturally  sensitized,,  (e)  normal 
volunteer  individuals  following  injections  of  varying  amounts  of 
the  allergens  r, 

3o  The  Bentonite  Flocculation  Test  is  being  studied  in  relation  to 
the  quantitative  precipitin  (antibody  nitrogen  determination)  test 

Methods  Employed s 

Poliovirus  vaccine  is  dialyzed  for  several  days  against  running  tap 
water o  The  material  is  lyophilized  and  extracted  with  various  salts. 
These  extracts  are  used  to  sensitize  the  bentonite  particles.  The 
specific  sensitized  bentonite  particles  are  tested  against  sera  obtained 
as  outlined  under  Objectives „  paragraph  1„ 

Bentonite  particles  are  coated  with  ragweed  and  cottonseed  allergens 
Large  particle  size  allergens  (those  remaining  within  the  diaiyzing 
membrane),  and  small  particle  size  (those  passing  through  the  diaiyzing 
membrane)  are  used  to  sensitize  the  bentonite  parti  aea0  Nitrogen 
determinations  on  both  products  are  conducted  and  tested  as  outlined 
under  Objectives „  paragraph 
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In  conducting  the  quantitative  precipitin  tests,,  bentonite  particles 
sensitized  with  the  specific  antigen  under  investigation  are  used  on 
the  supernates  to  test  for  excess  antigen  and  antibody  - 

Major 

Bentonite  particles  sensitized  with  poliovirus  vaccine  gave  specific 
flocculation  tests  with  sera  obtained  from  rabbits  which  were  injected 
with  live  polioviruSo  In  several  instances  the  ;iter  was  greater  than 
that  obtained  by  complement  fixation  tests o  In  two  instances  positive 
results  were  obtained  on  the  sera  of  individual;;  with  poliovirus  in« 
feetion*  A  rise  in  titer  was  obtained  in  serut?  samples  after  CNS 
symptomso  In  individuals  who  had  received  an  immunization  course  with 
poliovirus  vaccine ,  the  bentonite  flocculation  test  gave  negative  results - 

The  sera  of  rabbits  immunized  with  ragweed  iintigen  gave  positive 
bentonite  flocculation  tests  when  tested  witi  bentonite  particles 
coated  with  ragweed  allergens *  Negative  results  were  obtained  on  sera 
from  individuals  sensitive  to  ragweed.-,  Furthermore,,  the  flocculation 
tests  were  negative  in  sensitive  individuals  who  had  received  a 
desensitizing  course. 

The  bentonite  flocculation  tests  were  positive  with  sera  from  rabbits 
which  had  been  immunized  with  cottonseed  al.ergen,.  Positive  tests  were 
given  with  bentonite  particles  sensitized  with  a  large  molecule  (particle 
size  not  passing  through  dialyzing  membranfp  17,1%N)0  and  also  with 
small  size  molecules  (passing  through  dial 'zing  membrane,,  13r.3%N)0 

Last  year  we  reported  that  the  Bsntonit'  Blocculation  test  could 
detect  (0.04  to  0„06  micrograms  antibody  litrogen)  80  to  100  times 
smaller  amounts  of  antibody  than  the  precipitin  teste  The  sensitivity 
of  the  test  has  now  been  increased  to  de:ect  as  little  as  0fl01  to  0,03 
micrograms  of  antibody  nitrogen* 

Significance  to  the  Program  of  the  Institute; 

A  sensitive  poliovirus  test  may  replace  the  expensive  Metabolic 
Inhibition  Test  for  poliovirus  infect. on  detection.  A  sensitive  test 
which  would  indicate  antibody  titer  a>ay  be  useful  following  poliovirus 
vaccination , 

Proposed  Course  of  the  Project; 

To  continue  studies  to  improve  he  sensitivity  and  specificity 
of  the  Bentonite  Flocculation  Tes  for  various  diseases. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1958 


Part  Bs  Honors „  Awards,,  and  Publications 

Publications; 

Bozicevichp  John,,  Bimim,,  Joseph  J-,  „  Freund,,  Jules  and 

Ward,,  Stanley  B*  s     Bentonite  Flocculation  Test  for  Rheumatoid 

Arthritis,,  Proc0  Socn  Exp0  Biol0  and  MedPD  97sl80p  1958* 

Bozieevieh„  John:  The  Serology  of  Amebiasis,  6th  International 
Congresses  of  Tropical  Medicine  and  Malaria,,  Lisbon,,  Portugal,, 
1958 0  In  Press* 
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PARE  A 


Project  Title:  Characterisation  of  Substances  of  Bacterial  Origin 
Affecting  Resistance  to  infection 

Principal  Investigator;  Dr.  Curtis  A*  Williams,  jr. 

Other  Investigators;  gone 

Cooperating  Units;  fir.  Rene  J.  Duboe,  Rockefeller  Institute; 

fir.  Jerome  W.  Schulman.,  Department  of  Prev»n» 
tive  Medicine,  Cornell  University  Medical  School 

Man  Years;  Patient  Days:  Bone 

Sbtal:  2 
Professional:  1 
Other:  1 

Project  Description: 

Objectives; 

1.  Further  examination  of  biologically  active  materials  extracted 
froa  tubercle  bacilli,  deir  isolation  and  composition* 

2.  lb  distinguish  between  the  mechanisms  of  specific  and  non« 
specific  acquired  resistance  to  infectious  diseases. 

Methods  Employed: 

1.  Animal  protection  tests  are  performed  in  albino  mice.  They  are 
studied  by  bacterial  enumeration  froa  Infected  organs  and  by 
survival  tias. 

2.  Studies  of  hypersensitivity  and  adjuvant  activity  are  carried 
out  in  albino  guinea  pigs. 

3.  Cockroaches,  having  slight  if  any  huaoral  defense  system,  are 
being  adapted  to  the  investigation  of  cellular  defenses 
against  infection  vith  bacteria. 

k»    Biologically  active  substances  froa  tubercle  bacilli  are  com- 
pared  vith  bacterial  endotoxins  froa  Oram  negative  organises, 
which  have  f  1»<  *«•»•  chemical  composition  and  most  of  the  same 
activities. 


-  2  «>      Serial  Bo.  SIAB)  -  1^3 


jfejor  Findings s 


1.  A  fraction  of  a  methanolic  extract  of  tubercle  bacilli 
capable  of  inducing  a  specific  resistance  to  tuberculosis 
is  mater  soluble  and  active  in  fairly  small  amounts.  So 
far  it  has  not  been  purified. 

2.  A  substance  insoluble  in  33$  ethanol  and  0.5£  sodi.ua  chlo- 
ride behaves  in  several  respects  like  endotoxins  of  Oram 
negative  bacilli.  Properdin  is  completed,  Bd.ce  are  ren- 
dered  non-speciflcally  resistant  to  bacterial  infections, 
and  the  nitrogen,  phosphorus  and  carbohydrate  contents  are 
similar  to  those  of  the  Gran  negative  lipopolysaccharides. 

3c  AH  materials  from  tubercle  bacilli  tested  so  far  have 
proven  useless  as  adjuvant,  although  the  so-called  "Wax  8" 
of  other  Investigators  (also  presumed  to  be  lipopolysac<» 
charide)  is  reported  to  have  title  activity. 

k.    Preliminary  results  with  cockroaches  indicate  that  infec- 
tions can  be  modified  in  this  host  by  the  administration 

of  Gr&s  negative  endotoxins  naich  tha  tmsas  way  as  in  mice* 

Significance  to  the  Program  of  the  Institute: 

Hie  study  of  the  chemical  and  immunological  nature  of  fractions 
from  tubercle  bacilli  is  very  significant  from  the  standpoint  of 
the  production  of  a  prophylactic  vaccine  against  tuberculosis. 
Information  on  the  fractions  of  tubercle  bacilli  may  give  insight 
into  the  pathogenesis  and  immunity  of  tuberculosis. 

Proposed  Course  of  Project: 

Further  experiments  designed  to  elucidate  the  nature  of  speci- 
fic and  non-specific  resistance  as  demonstrated  by  the  administra- 
tion of  bacterial  products. 
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Project  Titles     Pathogenesis  of  gj^riaeatal  "Allergic" 
Eaeephaloasyelitia 

Principal  I*^jjg*gg:     Dr°  Philip  Y.  P&tersoa 

Other  investigators;     gone 

Cooperatix^  Itaitas  Bone 

Map ^ Year® g  Patient  Dayas  Nome 

^totals  2 
Professional;  1 
Others  1 

Project  Descriptions 

Study  of  the  pathogenesis  of  experjjaeiat&l  "allergic"  encepMlo» 
pyelitis  is  being  conducted  under  contractual  arrangement  between 
the  national  Institute  of  Ailsrgy  and  Infections  Diseases  and  the 
Mew  York  TJaiversity  College  of  Ifedicia®  (Contract  Serial  m°   SA» 
43«ph»l808). 

Experiawatal  "allergic"  encephalomyelitis  (BAB)  is  induced  in 
adult  albino  rats  by  an  injection  of  brain  or  spinal  cord  esaulsi« 
fied  in  c©mplste  adjuvant  (nyoobaoteria,  paraffin  oil,  and  esslsi« 
5©ttt)o 


fying 

h^^^2!L^^^t     passive  transfer  of  Allergic  Bacephalostyelitis 


fransfer  of  allergic  encephalomyelitis  to  rats  by  jsssans  of  cells 
froaa  lyagab  node®  of  actively  sensitised  rate. 

Method*  apffOoyeds 

Proapect  recipient  rata  are  either  (a)  injected  intraperitoneally 
1  to  12  days  after  birth  with  pooled  noxml  splenic  cells  from 
groups  of  adult  »plenectaHis«d  rat®  or  (b)  not  injected  with  splenic 


cells  during  aeeaatal  life.    When  5  to  6  weeks  old,  these  rats  ax® 
used  as  recipients  in  cell  transfers  and  are  injected  intravenously 
with  washed  ismms  lyacph  node  cells  from  donor  rats  previously  in- 
jected intracwtaatteusly  with  guinea  pig  spinal  cord  essulsified  in 

ccagplet®  adjuvant o    Recipient  rats  are  observed  for  clinical  neuro- 
logical signs  for  6  to  8  <tays  following  cell  transfer,  then  sacri« 
ficed  and  their  brains  and  spinal  cord  re»oved  for  histological 
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ition.  "BaBune"  lymph  cells  for  transfer  are  obtained  from 
pooled  cervical-axillary  lyEsph  nodes  collected  from  doraer  rats 
usually  7  days  (occasionally  12  days)  after  Injection  of  spinal 
cord-adjuvant.  Suspensions  of  "issues"  lymph  cells  transferred 
are  from  either  (a)  the  groups  of  previously  splenectomised  donor 
rats  or  (b)  other  groups  of  non-spleneetomised  donor  rats.  Using 
these  2  types  of  recipient  animals  and  these  2  types  of  donor 
groups,  the  following  types  of  cell  transfers  are  made,  m  type 
A  transfers,  "iissun©"  lymph  cells  from  spleaectomised  donor  rats 
are  transferred  into  recipients  injected  neonatally  vith  normal 
splenic  cells  from  these  same  rats.  In  type  B  and  type  C  trans- 
fers, "isBsuae"  lymph  cells  from  non-splenectomised  donor  rats 
are  transferred  into  recipients  injected  neonatally  vith  normal 
splenic  cells  from  different  rats  and  into  recipients  not  injected 
neonatally  with  splenic  cells,  respectively.  B»e  donor/recipient 
ratios  in  the  various  cell  transfers  vary  from  1/2  to  V1"  to- 
dividual  recipient  rats  receive  from  10  to  110  million  viable 
nucleated  immune  lymph  cells  as  determined  by  vital  staining  and 
cell  counts  of  the  cell  suspensions  transferred. 

Major  Findings; 

^pe  A  cell  transfers  (splenectomised  donor  rat  "immune"  lymph 
cells  into  recipients  injected  neonatally  with  normal  spleen  cells 
from  these  seme  donors)  regularly  results  in  transfer  of  allergic 
encephalomyelitis.  More  than  half  (63$  to  date)  of  the  recipients 
show  typical  lesions  of  allergic  encephalomyelitis «  Sfee  severity 
and  extent  of  the  lesions  in  individual  recipient  animals  can  be 
directly  correlated  vith  the  number  of  "immune"  cells  transferred. 
Mild  clinical  neurological  signs  (ataxia,  hind  leg  weakness) 
appear  in  a  few  recipients  showing  intense  and  widely  dissesai- 
nated  focal  lesions  in  the  central  nervous  system. 


Type  B  cell  transfers  (non-splenecteRiised  donor  rat 
lymph  cells  into  recipients  injected  neonatally  with  normal  spleen 
cells  from  different  rats)  occasionally  result  in  transfer  of  al- 
lergic encephalomyelitis o  Less  than  half  (27$  to  date)  of  the 
recipients  show  lesions  of  the  disease.  Successful  transfers  in 
these  instances  appear  related  to  the  use  of  large  numbers  of 
transferred  imsune  cella  (more  than  70  million  cells  per  recipient), 
a  high  donor/recipient  ratio,  and  relatively  late  collection  of 
cells  from  donor  animals  (12  days  after  injection  of  spinal  cord- 
adjuvant). 


Sype  C  cell  transfers  (non-spleneetemised  donor  rat 
lymph  cells  into  recipients  not  injected  neonatally  with  normal 
spleen  cells)  does  not  result  in  transfer  of  allergic  encephalo= 
myelitis  under  the  conditions  as  described.  Shis  finding  agr®@o 
with  the  results  of  many  cell  transfers  of  this  type  made  pre- 
viously in  our  laboratory. 


■  "  aerial  m 

"  tfjbe  presence  of  topical  lesions  in  sreeipiea's.  rata  6  'to  8 

after  ceil  transfer  «tS  (fche  absence  of  lesions  .la  the  activi 
sensitised  donor  rats  ?  days  aftasr  inj^c-tioa  of  spinal  eoM«> 
adjuvant  indicate*  thai  the  diw&ase  la  the  recipient  animla 
io  .1*3*  due  to  active  sensltisatioa.     <%a&  2&ck  of  algal  fic&at 
ti*au*  dMsagp  in  other  organs  (liver*  spleen,  ttdneysv  a&d 
lyqpn  nodea)  collected  from  some  of  toe  recipient  rats  ia» 
dicates  the  org^wspecifieity  of  the  disease  tmasflerred. 
She  successful  passive  transfers  may  be  dne*  at  least  ia  part, 
to  a  fawrmblfi  erolroaMHiat  1.©  the  recipient  rata,     ffijese  re- 
cipients -mfrse  injected  neoaat&lSy  with  norml  aplastic  calls 
^felcis  ia  known  to  induce  iw*»graft  tolerance,?  prolonged  sur~ 
vival  of  transferred  donor  "ixmam"  cells  esa  be  assumed  la 
these  recipients  and  may  be  ingportant  for  transfer  of  this 


Significance  tag  the  mtgram  of  the  Institute 

Successful  passi-v*.  transfer  of  allergic  encephalomyelitis  re- 
presents long  awaited  evidence  that  'this  disease  is&s,  indeed,  an 
isnunologieal  nechanlsMu     ©»i.*  wsrk  prc-vides  a  means  for  anewex1* 
lag  several  lagportant  q\aeaiioas  about  the  nature  of  allergic  a-e*- 
action*  to  tissue  antlf^ansa 

Proposed  Course  of  grOjject  g 

Efcis  project  will  be  continued  la  order  to  more  fully  define  the 
conditions  required  for  successful  passive  transfer  of  allergic 

eaeepfcaicssg/elitis  and  detesniaa  toe  importance  of  cellular  and 
humoral  factors  la  the  pathogenesis  of  this  disease. 


S:>     Project  SabtitJbti     Xfflwiaological  tolerance  to  !8ervous  fissus 

Ob^ectiyeas 

So  detemlae  optdta&l  tia»  And  fldaisesl  &.aouat.  of  {nervous  ti 
required  for  induction  of  tolerance  to  the  paxalytogenic  activity 
of  nervous  ilaaw&o 

Methods  Btaployad: 

Utters  of  rats  are  lnjee-sed  with  different  amounts  of  whole 

guinea  pig  spiaal  cord  honogealsed  ia  salime  when  1,  9,  \h,  or 
28  days  oM,    Controls  consalffit  of  Mtt^rssites  similarly  inject- 
with  different  attentats  of  guinea  pig  kidney  homogenised  in  seXU* 
or  left  mlnjeetod..     All  mts  £a  «?&ea  Utter  are  Inter  injected 
intracutaneous^  with  guinea  pig  ©pinal  co:t*a  emulsified  la  «m» 
plete  adjw?aat  wfaam  8  to  10  wwaks  ald^  «ne  anSsaale  are  subse^usatly 
observed  for  clinical  neurological  sigas  for  approsia»te2or  3  ws«2r.», 
then  sacrificed  aed  their  brains  ©ad  sp.lnal  cords  resaoved  for 
histological  «a^jninatio»o 


*  **  "       Serial  Ma.  IXAXD  -  lM» 


Major  findings g 


Injection  of  1  day  old  rats  with  X6,  10,  or  ^  aga  of  spla&I 
cord  per  gram  body  weight  induces  tolerance  to  paraSytogenie 
spinal  cord«»adjuvaat  emulsions  °  The  majority  of  these  rate 
no  eneeph&loayelDpathy  after  injection  of  spinal  eord~adJuvant 
at  8  «  10  wee3s»  of  age*  Litteraaate  control®  develop  typical 
diastase «,  Injection  of  1  day  old  mts  with  1  sags  of  spinal  cord 
per  grass  body  weight  induces  little ,  if  any,  tolerance.. 


Injection  of  9  day  old  rats  with  20  mm  spinal  cord  per  gram 

body  weight  induces  tolerance. 


If  as  siush  as  16  sags  spinal  cord  per  grass  body  weight  is  in- 
jected into  Ik  day  old  rats,  seme  of  these  anlaals  later  show 
some  evidence  of  tolerance  to  paralytogenic  spinal  cord-adjwant 
amlsionec  Injection  of  10,  5,  or  1  m®&  spinal  cord  into  Ik  day 
old  rats,  however,  does  not  induce  tolerance . 

Injection  of  £8  day  eld  rat®  with  5  or  10  aigsa  spinal  cord  per 
gram  body  weight  induces  no  tolerance » 

Significance  to  the  Program  of  the  Institute; 

Basic  informtion  on  itmmological  tolerance  to  tissue  antigens 
with  particular  reference  to  tolerance  to  honografts. 

Proposed i Course  of  Project: 

Project  to  be  continued*  Sasuoological  tolerance  to  hoselogous 
nervous  tissue  and  duration  of  the  tolerance  to  heterologous 
nervous  tissue  win  be  studied » 


3°  Project  Subtitles  F&ralytogenie  Activity  of  neonatal  m& 
Mult  Sat  Brain 

Objectives g 


Sto  detemiae  *hen  paralyto®»nic  activity  appears  in  rat  brain 
after  birth . 

!£3hod£j|^lo^? 

Bats  are  sacrificed  1,  9,  !**,  or  28  days  after  birfcfc  and  their 
brains  moved.    Brain  tissue  collected  at  these  different  tiam 
in  complete  adjuvant  and  injected  intracutaneous^  into  adult  rate 
and  guinea  plg$°     Occurrence  of  allergic  encephalomyelitis  in  these 
adult  aniaals  indicates  that  the  brain  tissue  injected  had  paralyto- 
geaic  activity. 


-  5  -  3gfeLJ£.iJgggjLiiii£ 


mjor  Tindinga; 


Brains  frraa  1  end  $  3&y  oM  rats  Java  ae  demonstrable  sBr&lyto* 
genie  activity*     Sliest  paralyfcagenic  activity  can  be  denoaatrated 

in  X^  Say  old  rat  'bmta$»     BraiRsi  fsvaa  $8  day  oM  rat®  as®  Mgnly 
paralytogmie..     Xfc  is  liajgartant  to  note  Us&t  rat  braia  anti@m(&) 
responeibls  ftaor  induction  of  allergic  eaesjIiaXitis  is  first  town» 
atrab]&  at  a  tine,  Ik  days  after  birtn,  Ktafc  aoat  rats  can  k© 
longer  acquire  iaamaol»gical  tolerance!  to  t&e  psumlytogenic 
activity  of  nervous  tis©'«e»" 


Significance  to  the^ffiroffi^of  ^^Snatitute; 


Battle  informtioa  on  antigenicity  of  iOTature  tissues  with 

special  reference  to  us©  of  esforyoaie  tlasrase  for  iwasograftiag* 

Proposed  Cowree  .j?,^,.  3r?^4y!£ffifi* 
Project  concluded* 


Fart  B  included  Tee  £YJ       Ho  /~t 
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Ba&ivi&ual  Project  Bspost 
eaXaffidar  Ysar  2.95S 


BMft  Bs     Soaora,  Awards,  sad  Publications 

Pat®rs©a,  Po  Y*  s     Studies  of  BaasoEologieal  ®©a©raase©  to 
Ksaua  in  EatSo    te&e  Hew  York  Acado  gel.  73:8ll»8l7,  1958. 
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Part  A 


Project  Title:  Vascular  Permeability  factors  in  the  Sec 
of  the  Guinea  Pig  Coagulating  Gland 

P2.^aci^J„_^TTO^tt^tor:  Dr.  Jii3.es  Freund 

Cooperating  Units:  Dr.  A.  A.  Miles,  The  Iiste 

Preventive  Medicine,  London,  England 

Sotalt  .33 

Professional:  «33 
Other:  0 

Objectives: 

To  study  a  constituent  in  the  fluid  of  the  coagulating  gland  of 
the  guinea  pig  which  is  highly  active  in  increasing  the 
of  blood  vessels. 

Methods  Baplc-yed : 

a.  Fractionation  by  starch  electrophoresis. 

b«  Chemical  tests  for  p-toluenesialphonylarginlne  methyl 
and  c&seinolytic  activltyi  tests  for  protein  and  c 

c.  Test  for  vascular  permeability. 

Major  Findings: 


active  fraction  contains  p-tolueitesulphonylarginia 1 

esterase,  glycoprotein,  This  fraction.,  as  perm 
the  rabbit,  is  sixteen  times  mors  potent  than  histamine 
weight  for  weight.  On  molar  basis,  the  fraction  Is  9,00 
more  potent  than  hlstaraijc 

Significance  to  the  J^gram_  of m  the  Institute ; 

Permeability  of  the  bleed  vessels  is  one  " 
sets  of  the  pathogenesis  of  allergic  diseas 


..,  a  . 
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Proposed  Course  of  the-  Projects 

!B*e  sso&s  of  action  of  the  pemaability  factor  will  b®  inve«- 
tlgated. 


Bart  B  iacluflad  jm  ^fj  «b  £^ 
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Part  B:  Honors,  Awards,  and  Publications 
Publications; 


Freund,  J.,  Miles,  A.  A.,  Mill,  P.  J.,  and  Wilnelm,  D.  L. 
Vascular  Permeability  fectors  in  the  Secretion  of  the  Guinee 
Pig  Coagulating  Gland.  Nature  182:174-175,  1958. 


D  -  246 
PHS-N1H  lf.  Laboratory  of  laauo-., 

Individu:        :t  Report  laaunology 

Calendar  Year  1938         3,,  Bethesd*,,  Maryland 


Project  Title;  The  Role  of  Phagocytes  in  Immunity 

Principal  Investigators  Br<,  Philip  R*  Br.  McM&ater 

Other  Investigators;  None 

Cooperating  Units s  None 

Man  Years s  Patient^Dayas  None 

Totals   „66 

Professionals  D33 
Others  ,33 


Objective* s 

»WeaJkt.»     »JI  l  ■    i  i  in  i 

Although  the  site  and  nature  of  antibody  formation  has  been  studied 

for  many  year$0  auch  remains  to  be  elucidatedc  In  particular D  the 
exact  role  of  phagocytes  in  this  process  remains  obscurec  To  study 
this  problem,,  the  ability  of  fixed  and  free  phagocytes  to  passively 

transfer  immunity  will  be  investigated*, 

Methods  Employed;; 

Immunized  animals  will  be  injected  with  especially  dispersed  iron 
particles  which  are  one  micron  in  size„  Once  these  particles  have 
been  ingested  by  the  phagocytes,,  cells  will  be  collected  by  liv< 
perfusion  and  the  phagocytes  separated  froa  other  cells  by  passing 
the  eell  suspension  over  a  magneto  In  this  manner,,  pure  samples 
of  phagocytes  will  be  collected., 


The  transfer  of  white  cells o  washed  froa  the  liver  of  highly 
immunized  animals „  to  normal  recipients „  resulted  in  the  appear ante 
of  antibody  in  these  recipients  earlier  than  can  be  accounted  for 
by  antigen  transfer 

Significance  to  the  Program  of  the  Institutes 

If  phagocytes  are  active  in  antibody  formation,,  these  studies 
would  yield  new  means  of  studying  antibody  formation  on  cellulax 
levels 


The  technique  for  separation  of  the  iron  containing,;  from  the  non 
iron  containing  cells  will  be  improved,*  Transfer  studies  will  then 
be  made  with  the  separated  iron  containing  phagocytes; 


Part  B  included 
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PHS-NIH 
Individual  Project  Repott 
Calendar  Year  1958 


Pfcgt  Bi     Honors „  Awards  and  Publications 
Publications 


(Attachment  I) 
Serial  No  NI*ID  <-  146 


M@Masterp  Philip  R„  B„s  Autoantibodies  and  Autosensitivity, 
N„  Y„  State  Journal  of  Medicine*  58s2980r,  Septo  15;,  1958 


Form  No.  QRP-2  Serial  No.  NXAID  -  1^7 

Nov.  1958  PHS-NIH  1.  laboratory  of  immunology 

Individual  Project  Report   2.  Natural  and  Acquired 
Calendar  Year  1958        Resistance 
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Part  A 


Project  Title;  Immunochemical  Studies  of  the  Components  of  Serum 

Principal  Investigator:  Dr.  Sheldon  Dray 

Other  Investigators;  None 

Man  Years:  patient  Days;  None 

Total:  3 
Professional:  1 
Other:  2 

Project  Description: 

Objectives: 

a.  To  study  the  chemical  nature  and  biological  significance  of 
the  antigens  in  serum  which  induce  iscantibodies. 

b.  To  develop  methods  for  the  in  vitro  demonstration  of  non- 
precipitating  antibodies  found  in  allergic  diseases. 

Methods  Employed: 

a.  immunochemical  analysis  by  diffusion  in  agar- gel;  simple 
diffusion  in  tubes,  double  diffusion  in  plates,  and  Immuno- 
electrophoresis . 

b.  Passive  cutaneous  anaphylaxis. 

c  Cellulose  ion-exchange  chromatography. 

d.  Zone  electrophoresis,  ultracentrifugation. 

Major  Findings; 

1.  investigations  have  shown  that  components  of  sera  from  indivi- 
dual rabbits  are  antigenic  In  certain  other  rabbits  and  that 
isopreclpitins  can  be  produced  which  react  with  serum  antigens 
having  electrophoretic  mobilities  corresponding  to^,  ^,  and 
«y -globulins.  A  6tudy  of  the  reactions  of  isopreclpitins  with 
350  normal  rabbit  sera  obtained  from  several  breeds  of  rabbits 
showed  that  the  individual  rabbits  contain  one  or  the  other  or 
both  of  two  y  -globulin  specificities  in  their  sera  but  never 
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lack  botii  of  them.  Of  the  350  rabbits  tested,  18  had  one 
type  of  y    -globulin,  288  had  another  type,  and  kk  had  both 
types  in  their  sera. 

2.  A  few  experiments  with  the  sera  of  multitransfused  patients 
and  with  the  sera  of  patients  given  several  subcutaneous 
injections  of  human  albumin  or  human  gamma  globulin  failed 
to  reveal  the  formation  of  isoantibodies .  Preliminary  evi- 
dence has  been  obtained  which  indicates  isoantibody  form- 
tion  to  serum  components  of  mice  and  guinea  pigs. 

Significance  to  the  Program  of  the  Institute; 

1.  Differences  in  serum  proteins  between  individuals  of  the  same 
species  may  be  of  genetic  significance  similar  to  that  of  the 
blood  groups.  The  serum  isoantigens  may  be  implicated  in 
some  of  the  unexplained  transfusion  reactions  in  man. 

2.  Serum  isoantigens  may  be  useful  in  the  study  of  immune  tolerance 
and  perhaps  serve  as  a  somewhat  analogous  experimental  sodel 
for  the  study  of  supposed  tolerance  to  Bh  antigen. 

3-     Isoantigens  demonstrated  in  red  blood  cells  and  lymphoid  cells 
do  not  occur  in  solution  although  Isoantigens  present  in  red 
cells  have  been  extracted  and  are  available  in  pure  solution. 
The  serum  proteins  which  are  endowed  with  isoantigenic  pro- 
perties are  the  only  ones  known  thus  far  which  occur  in  solu- 
tion. 

k.     Serum  protein  isoantigens  may  be  particularly  suitable  for 
study  of  some  basic  problems  in  inanunology  concerning  the 
nature  of  antigen   and  antibody  sites,  antigenicity  of 
antibodies,  the  antigen-antibody  reaction,  etc. 

Proposed  Course  of  Project: 

1.  The  genetic  mechanism  for  the  inheritance  of  y  -globulin  iso- 
antigens in  rabbits. 

2.  Naturally  occurring  and  artificially  induced  immune  tolerance 
to.y  -globulin  isoantigens  in  rabbits. 

3»  Specificity  of  rabbit   -globulin  isoantigens  and  antigenicity 
in  other  species* 

U.  Chemical  characterization  of  y  -globulin  isoantigens  in  rab» 
bits:  Fractionation,  purification,  quantitative  determination, 
electrophoretic  mobility,  sedimentation  constant,  ensymatic 
breakdown  products,  etc. 
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5»  Comparison  of  antibody  production  in  rabbits  of  different 
J/  -globulin  types. 

6.  Study  of  &(  and^JP -globulin  isoantigens  in  rabbit  sera. 

T-  Isoantigens  in  other  species. 

8.  In  vitro  demonstration  of  nonprecipitating  antibodies  found 
in  allergic  diseases. 
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Part  B;  Honors,  Awards,  and  Publications 
Publications: 

Dray,  Sheldon,  and  Young,  G.  0-:  Differences  in  the  Antigenic 
Components  of  Sera  of  Individual  Rabbits  as  Shown  by  Induced 
Isoprecipltins.  Jour.  Banunol.  8l:lU2-Us.9,  1958. 

Dray,  Sheldon,  and  Young,  G.  0. :  Two  Antigenically  Different 

-globulins  in  Rabbits  as  Revealed  by  Isoprecipitins. 
Science,  In  Press. 
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Project  Titles  Basic  Studies  on  Cellular  Localisation  of  Aati= 
gens,  Antibodies,  and  Other  substances  by  the 
Fluorescent  Antibody  Technique  and  Fluorescence 
Microscopy 

Principal  Investigator;  Br.  John  B.  Tobie 

Other  Investigators;  Pro  Jules  Freund 

Cooperating  Baits; 

Shese  studies  on  the  specific  localisation  of  the  tetracyclines 
in  abnormal  bone  formations  are  being  done  in  cooperation  with 
BTo  Robert  A°  Milch  and  Br.  B.  A.  Robinson  of  the  Department  of 
Orthopedic  Surgery,  Johns  Hopkins  University  Hospital . 

Ha  Years;  Patient  Cay  as  Bone 

Totals  3-33 
Professional:  I.33 
Other;  2.0 

project  Descriptions 

Objectives ; 

1.  To  determine  the  specific  sites  of  deposition  of  the  tetra- 
cycllne  antibiotics  in  the  abnoraal  bone  formations  of 
various  tumors. 

2.  To  perform  studies  on  the  types  of  cells  Involved  in  antl- 
body  formation,  using  the  footpads  of  neonatal  and  adult 
rabbits  as  toe  sites  of  injections  of  antigens  and  the  re- 
gional lymph  nodes  as  the  sites  of  antibody  formation. 

Methods  Employed;? 

1.  Tumors  were  obtained  at  surgery  and  the  specimens  quick- 
frosen  in  petroleum  ether  chilled  to  -65°  C.  Thin  fresh- 
frosen  sections  of  the  tumors  vers  cut  in  a  cryostat  and 
the  fluorescent  tetracyclines  localised  by  fluorescence 
microscopy. 

2.  Beoaatal  rabbits  (1-2  days  oM)  and  adult  rabbits  are 
being  given  a  single  injection  of  bovine  serum  albumen  into 
the  footpad.  As  soon  as  the  animals  shov  any  circulating 
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antibody,  as  determined  by  a  sensitive  hemagglutination  test, 
they  are  sacrificed,  the  homolateral  popliteal  lymph  node 
excised  and  the  antibody  producing  cells  determined  by  the 
"sandwich"  method  of  the  fluorescent  antibody  technique. 

Major  Findings; 

1.  The  microscopic  localisation  of  the  tetracyclines  has  been 
discovered  in  the  bone  formations  of  the  following  tumors: 
Osteogenic  sarcoma,  chondrosarcoma,  osteochondroma,  reticu- 
lum cell  sarcoma,  and  the  plasma  cell  myeloma <>  In  all  of 
these  tumors  the  tetracyclines  appear  to  be  deposited  ia  the 
newly  proliferated  bone  and  not  in  old  well-established  bone. 
This  is  in  keeping  with  the  localisation  in  normal  bone.  By 
the  use  of  histochemical  techniques  it  was  further  determined 
that,  apparently,  the  calcium  salts  must  be  layed  down  in 
these  abnormal  bone  formations  before  the  tetracyclines  can 
be  deposited.  The  fluorescent  tetracyclines  were  not  ob- 
served to  localize  in  the  tumor  cells. 

2.  The  experiments  on  the  lymph  node  cells  first  involved  in 
the  elaboration  of  antibody  are  in  preliminary  stages.  In 
neonatal,  rabbits  it  has  been  noted  that  as  early  as  two  days 
after  injection  with  bovine  serum  albumen  the  homolateral 
lymph  node  was  approximately  two  times  as  large  as  the  hetero- 
lateral  node  suggesting  proliferation  of  the  cellular  elements. 
Ten  days  after  injection,  the  homolateral  lymph  node  of  the 
adult  rabbits  was  about  k  -   5  times  as  large  as  the  hetero- 
lateral  node.  The  adult  rabbits  produced  antibodies  within 
eight  days  while  the  neonatal  rabbits  have  produced  no  de- 
tectable antibodies  up  to  thirty  days. 

Significance  to  the  Program  of  the  Institute; 

1.  The  precise  localization  of  the  tetracyclines  in  the  abnormal 
bone  of  malignant  tumors  would  seem  to  offer  therapeutic  pos- 
sibilities. 

2=  The  selective  deposition  of  these  antibiotics  also  provides 
an  excellent  means  whereby  histological  evidence  of  specific 
biological  processes  in  bone  may  be  obtained. 

3»  The  determination  of  the  specific  cells  involved  in  antibody 
production  may  provide  a  basis  for  a  better  understanding 
of  immune  mechanisms.  The  influence  of  age  upon  antibody 
formation  is  an  important  factor  in  the  capacity  of  infants 
to  be  actively  immunized. 


Serial  No.  NIAUf  -  IkB 


Proposed  Course  of  Project; 


The  studies  on  the  localization  of  the  tetracyclines  in 
the  abnormal  bone  of  tumors  will  be  brought  to  a  conclusion 
during  the  ensuing  years. 

The  basic  studies  on  the  determination  of  the  cells  involved 
in  antibody  production  and  the  influence  of  age  upon  anti° 
body  formation  will  be  continued,  utilizing  fluorescent 
antibody  techniques. 


Part  B  included   Yes  £Tf  No  /***7 


Serial  No-  NIAXD  -  lWJ 


PHS-HIH 

Individual  project  Report 

Calendar  Year  1958 


Part  B;  Honors,  Awards,  and  Publications 

Publications? 

Milch,  R*  A.,  Rail,  D»  P»,  and  Tobie,  J.  E.:  Fluorescence  of 
Tetracycline  Antibiotics  in  Bone»  jour.  Bone  Joint  Surg.  40=»A: 
897-910,  1958.. 

Tobie,  John  E»s  Certain  Technical  Aspects  of  Fluorescence 
Microscopy  and  the  Coons  Fluorescent  Antibody  Technique.,  Jour.. 
Histochemo  Cytochenio  6;  271-277,  1958. 
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1953                                                      PHS'-NIH  lo   Laboratory  of  Immunology 

Individual  Projeet  Report  2C   Basic  Immunology 

Calendar  Year  1958  3o   Bethesda„  Maty land 


PART  A 


Project  Titles  The  Effect  of  Local  Adjuvant  Depots  Upon  Subsequent 
Immunization 

Principal  Investigators  Drc  Philip  Re  B0  McMaster 

Other  Investigators %     Dr0  Jules  Freund 

Cooperating  Units s  None 

Man  Years s  Patient  Dayss  None 

Totals  066 
Professional;  -33 
Other;  33 

Projeet  Descriptions 

Objectives? 


To  determine  the  effect  of  adjuvants  upon  immunization  when  the 
adjuvant  without  antigen  is  given  loeally0  and  the  antigen  is  given 
intravenous ly0 


Incomplete  adjuvants  will  be  injected  locally;  subcutaneous ly  in 
one  group  of  animals „  complete  adjuvants  locally  in  another  group 
Particulate  and  soluble  antigens  will  be  injected  intravenously  in 
these  groups  as  well  as  into  normal  animals..  The  antibody  titers 
in  these  animals  will  be  compared  as  will  be  the  development  of 
delayed  sensitivity.? 

Major  Findings s 

There  are  no  significant  findings  as  yeto 

Significance i  to_the-  Program  of  the  Institutes 

The  results  will  give  information  about  the  mode  of  action  of 
adjuvant So  It  may  also  lead  to  improved  techniques  for  all  types 
of  immunization  against  infectious  diseases,, 

Proposed  Course  of  Projects 

To  be  continued  until  the  results  are  definite0 

Part  B  included         Yes   /~~7     No  /T7 
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Individual  Project  Report  2     Basic  Immunology 

Calendar  Year  1958  3*  Bethesdac  Maryland 

PART  A 

Project  Title;  The  Significance  of  Persistant  Antigen 

Principal  Investigators  Dr0  Philip  R„  Bc,  MeMaster 

Other  Investigators;  None 

Cooperating  Units ;  None 

Man  Years;  Patient  Days?  None 

Total;  „66 
Professionals  033 
Others  033 

Project  Descriptions 

Objectives s 

The  significance  of  persistant  antigen  is  not  known0  This  study 
is  designed  to  determine  whether  persisting  antigen  does  or  does  not 
serve  to  maintain  sensitization,,  If  the  persistant  antigen  serves  to 
maintain  sensitization „  this  study  will  yield  a  new  approach  to 
desensitization. 

Methods  Employed s 

An  artificial  antigen  will  be  constructed  with  a  small  well  defined 
chemical  haptene  coupled  to  a  large  protein*  This  will  be  employed  to 
induce  sensitization 0  Once  this  has  been  achieved,,  the  intracellular 
persisting  antigen  will  be  altered  by  the  addition  of  a  new  chemical 
grouping  to  the  haptenc  After  this  has  been  accomplished „  the  animal 
will  again  be  injected  with  the  antigen.,  The  antibody  titers  will  be 
closely  followed  to  determine  whether  or  not  non  toxic  alteration  of 
in  vivo  antigen  eliminates  the  secondary  response  and  eliminates 
sensitization  of  the  immediate  typec  In  like  manner  the  response  of 
in  vivo  antigenic  alteration  upon  delayed  sensitivity  will  be  studied. 

Major  Findings; 

None  yet„ 

Significance  to  the  Program  of  the  Institute; 

This  study  may  lead  to  further  knowledge  of  the  immune  process p 
and  to  a  new  approach  to  desensitization^ 
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Proposed  Course  of  Projects 

This  project  will  be  continued  on  a  very  small  scale  until  the 
better  of  these  chemical  approaches  can  be  determined^,  After  that,, 
if  it  appears  promising,,  it  will  be  studied  until  definite  positive 
or  negative  results  have  been  obtained,, 
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it.  1958  PHS-NIH  1*  laboratory  of  Immunology 

Individual  Project  Report  2»  Basic  immunology  Section 

Calendar  Year  I958  3,  Bethesda,  Maryland 


part  A 


Project  Title;  Experimental  "Allergic"  Aspermatogenesis  in 
Guinea  Pigs 

Principal  Investigator;  Dr.  Joseph  A-  Bauer,  Jr. 

Other  Investigators;  Dr.  Jules  Preund 

Cooperating  Units;  None 

Man  Years;  Patient  Says;  None 

Total:  1.0 
Professional:  .50 
Other:  .50 

Project  Description: 

Passive  transfer  of  experimental  "allergic"  aspermatogenesis  in 
inbred  guinea  pigs. 


To  study  actively  induced  aspermatogenesis  in  inbred  guinea 
pigs. 

b.  To  explore  the  relationship  of  serum  antibodies  and/or  cell 
borne  immunity  to  the  occurrence  of  aspermatogenesis  in  in- 
bred guinea  pigs. 

c.  To  transfer  aspermatogenesis  passively  within  inbred  strains 
of  guinea  pigs. 

d.  To  study  passive  cutaneous  anaphylaxis  with  immune  sera  to 
guinea  pig  testis  preparations. 

Methods  Employed: 

a.  Aspermatogenesis  is  produced  actively  in  inbred  guinea  pigs 
by  immunization  with  various  testicular  preparations  in  com- 
bination with  paraffin  oil  adjuvants. 

b°  Viable  lymphoid  cells  and  or  antiserum  from  guinea  pigs 

treated  as  above  (a)  are  transferred  to  normal  guinea  pigs. 

Co  The  incidence  of  passive  aspermatogenesis  in  guinea  pigs 
treated  as  above  (b)  is  studied  by  histopathologic  means. 


i.jor  Findings: 


a.  The  passive  transfer  of  aspermatogenesis  with  lymphoid  cells 
has  been  successfully  attained  between  inbred  guinea  pigs» 
Exhaustive  attempts  by  other  investigators  using  random  bred 
guinea  pigs  failed  to  transfer  aspermatogenesis,  suggesting 
the  advantage  of  tissue  compatibility  (lymphoid  cells)  as 
found  in  inbred  strains  for  this  type  of  transfer,. 

b.  This  successful  passive  transfer  greatly  strengthens  the  as~ 
sumption  that  experimental  "allergic"  aspermatogenesis  is  of 
immunological  nature  and  is  a  manifestation  of  sensitization 
of  the  delayed  type. 

Co  Sera  of  animals  immunized  with  testicular  material,  although 
incapable  of  producing  aspermatogenesis  or  passive  transfer, 
were  found  capable  of  eliciting  passive  cutaneous  anaphy- 
laxis o 

Significance  to  the  Program  of  the  Institute; 

Sterility  in  human  males  is  often  associated  with  azospermia  or 
occasionally  with  aspermia.  In  the  atrophic  testes  the  histologic 
findings  are  in  some  respects  similar  to  those  seen  in  experimen- 
tally  induced  aspermatogenesis »  Confirmation  of  the  immune  nature 
of  aspermatogenesis  by  passive  transfer  may  help  to  elucidate  the 
nature  of  sterility  in  man.  In  addition,  when  compared  with  pre- 
vious unsuccessful  experiments  with  random  bred  guinea  pigs,  the 
present  study  emphasizes  the  significance  of  the  use  of  inbred 
guinea  pigs  for  cellular  transfer  experiments  in  immunology* 

Proposed  Course  of  Project; 

Reproducibility  of  passive  transfer  will  be  ascertained  and 
further  studies  performed. 
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Part  A 


Project_Title:  Basic  Studies  on  the  chemical,  Physical,  and  Skin 
Reactive  Properties  of  Extracts  of  House  Dust 

Principal  Investigator;  Dr.  Wilton  E.  Vannier 

Other  Investigators:  None 

Cooperating  Units; 

Dr.  Ernest  M»  Heimlich  of  the  Department  of  Pediatrics  of  the 
University  of  California  at  Los  Angelea  is  testing  various  house 
dust  fractions  for  skin  reactivity  in  specifically  sensitive  in- 
dividuals. 

Man Years;  Patient  Days;  None 

Total:  0,1+0 
Professional:  0,25 
Other:  0.15 

Project  Description: 

Objectives ; 

lo  To  study  the  chemical  and  physical  properties  of  the  materials 
used  clinically  for  the  diagnosis  and  treatment  of  house  dust 
allergy. 

2.  To  try  to  identify  the  components  responsible  for  the  specific 
skin  reactivity » 

Major  Findings: 

le  This  work  is  a  continuation  of  a  study  of  the  chemistry  of  the 
skin  reactive  materials  of  aqueous  house  dust  extracts  that  was 
initiated  a  number  of  years  ago  under  the  direction  of  Professor 
Dan  H.  Campbell  at  the  California  Institute  of  Technology.  Most 
of  the  chemical  work  carried  out  since  that  time  has  involved 
the  characterization  of  the  polysaccharide  components-  A  put 
fled  skin  reactive  polysaccharide  fraction  has  been  isolated 
and  found  to  be  a  heterogeneous  mixture  of  acidic  polysaccharides. 
The  chemical  composition  has  been  shown  to  be  roughly  >$  polypep- 
tide and  95$  polysaccharide,  containing  about  equal  amounts  of 
uronic  acid  (probably  glucuronic  acid),  D~glucose,  D-galaetose, 
D~mannose  with  lesser  amounts  of  L-rhamnose  and  L-arabinose* 
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2=  During  the  period  covered,  by  this  report,  a  previous  sons 
electrophoresis  study  of  an  aqueous  house  dust  extract  has 
been  repeated,  in  part,  and  extended.  She  dust  extract 
was  fractionated  in  the  starch  electrophoresis  experisaents 
at  a  number  of  different  pH's  and  the  position  of  the  color, 
nitrogen,  total  carbohydrate  and  uronic  acid  determined.  One 
of  the  objectives  was  to  try  -to  separate  the  nitrogen  con- 
taining components  from  the  polysaccharides .  One  would  pre«» 
diet  that  this  would  be  possible  if  the  nitrogen  containing 
material  were  present  as  separate  components  in  the  dust  ex- 
tract or  if  they  were  bound  to  the  acidic  polysaccharides  by 
salt  linkages.  Almost  all  the  nitrogen  has  been  found  to  re=> 
main  with  the  carbohydrate,  indicating  the  presence  of  co- 
valent  rather  than  ionic  bonds.  Some  differences  in  the  mono- 
saccharide composition  of  the  polysaccharides  from  different 
places  on  the  starch  block  have  been  demonstrated. 

Significance  to  the  Program  of  the  Institute: 

1.  About  one  third  of  all  allergic  individuals  give  a  positive 
skin  reaction  to  house  dust  extracts.  Shese  ©xtracts  have  been 
used  for  many  years  in  the  diagnosis  and  treatment  of  house 
dust  allergy.  It  is  of  importance  to  investigate  the  chemical 
nature  of  these  materials  and  to  find  out  what  chemical  struc« 
tures  are  involved  in  the  reactions. 

2.  A  rational  standardization  of  the  potency  of  house  dust  allergen 
extracts  might  well  be  based  on  a  knowledge  of  the  chemical 
nature  of  the  active  materials. 

Proposed  Course  of  the  Project: 

1.  It  is  proposed  to  complete  the  zone  electrophoresis  study  of 
the  house  dust  extracts  at  various  pH5s. 

2.  It  is  proposed  to  study  the  acid  partial  degradation  products 
of  the  dust  extracts  by  chemical  and  biological  methods. 

3»  It  is  proposed  to  study  the  products  of  enzyaatic  degradation 
of  the  dust  extracts  by  chemical  and  biological  methods. 

h.     It  is  proposed  to  investigate  the  possibility  of  house  dust 
allergen»antibody  complex  formation  using  sera  from  house 
dust  sensitive  individuals  and  the  method  of  starch  zone 
electrophoresis . 


Part  B  included  Yes  V"7      No  j[TJ 
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Calendar  Year  1958  3«  Pasadena,  California 


PART  A 


Project  Title;  Ultracentrifuge  Studies  of  Skin  Sensitising 
Antibodies  in  Allergy 

Principal  Investigator:  Dr.  Wilton  E.  Vannier 

Other  Investigators:  None 

Cooperating  Units: 

This  work  is  being  carried  out  in  Joint  collaboration  with  Dr. 
Ernest  M.  Heimlich  of  the  Department  of  Pediatrics  of  the  Univer« 
sity  of  California  at  Iob  Angeles. 

Man  Years;  Patient  Days;  None 

Total:  0.25 
professional:  0.25 
Other:  0.0 

Project  Description: 

Objectives; 

To  identify  the  sedimentation  coefficient (s)  of  the  antibodies 
of  the  sera  of  allergic  individuals  that  are  responsible  for  the 
specific  skin  sensitising  activity. 

Methods  Employed: 

1.  Sera  from  allergic  individuals  were  fractionated  by  use  of  the 
preparative  ultracentrifuge  (Spinco  Model  L)  and  the  Waugh 
partition  cell  in  the  analytical  ultracentrifuge  (spinco  Model  E). 

2.  The  fractions  obtained  were  examined  in  the  analytical  ultra~ 
centrifuge,  examined  by  free  boundary  electrophoresis  and  were 
tested  for  skin  sensitising  activity  by  the  Pr&usnitfc-Kustner 
test. 

Major  Findings: 

1.  This  work  is  a  continuation  of  some  experiments  carried  out  in 
collaboration  with  Professor  Dan  H»  Campbell  at  the  California 
Institute  of  Technology  about  two  years  ago.  At  that  time  our 
data  indicated  that  the  skin  sensitizing  antibody  was  not  un- 
usually heavy;  however,  more  recently  Dr.  Alec  Sehon  of  the 
University  of  Montreal,  reported  experiments  indicating  that 


Serial  Ho*  HIAID  -15** 


the  skin  sensitising  antibody  was  heavy  (819)-  Because  of 
this  difference,  we  decided  to  carry  out  further  experimen- 
tal work* 

2«  The  data  obtained  show  that  the  skin  sensitising  activity 
cannot  be  exclusively  associated  with  the  319  component  and 
that  probably  the  S19  component  is  not  active  at  all. 

Significance  to  the  Program  of 'the ;1jagtltute  • 

The  physical  properties  of  the  skin  sensitizing  antibody  in  al- 
lergy are  of  fundamental  importance  in  understanding  allergic  re- 
actions. The  skin  sensitising  antibody  is  qualitatively  different 
from  ordinary  precipitating  antibody  in  that  it  is  retained  locally 
when  injected  intradensally  rather  than  diffusing  away.  The  process 
of  antibody  fimtiom  to  tissues  is  an  important  problem  in  all  al- 
lergic reactions  and  any  differences  that  can  be  demonstrated  between 
precipitating  and  skin  sensitising  antibody  may  be  important  in  this 
process » 

Proposed  Course  of  Project: 

The  experiments  underway  will  be  completed  and  the  results  pre™ 
sented  at  the  American  Academy  of  Allergy  meeting  in  February  by 
Dr.  Ernest  Heimlich. 
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ROCKY  MOUNTAIN  LABORATORY 
Hamilton,,  Montana 

Annual  Report  of  Program  Activities——— — 


-Calendar  Year  1958 


NIAID-170    OFFICE  OF  THE  DIRECTOR 

Principal  investigators  C.  L.  Larson 

NIAID-171    IMMUNE  PROPHYLAXIS  OF  MYCOBACTERIAL  INFECTIONS 
Principal  investigators  E.  Ribi 
Others:  C.  L.  Larson,  To  D.  Perrine 

NIAID-172  IMMUNE  PROPHYLAXIS  OF  SALMONELIA  INFECTIONS 

Principal  investigators     E.   Ribi 

Others s   F.  G.  Jarvis ,  C.  Lo  Larson,  K.  Co  Milner, 
T.  D.  Perrine 


NIAID-173    STUDIES  ON  COLORADO  TICK  FEVER 

Principal  investigator:   C.  M.  Eklund 

Others:   Jo  M.  Brennan,  W.  Burgdorfer,  R.  K.  Gerloff, 

W.  L.  Jellison,  G.  M.  Kohls ,  Do  Bo  Lackman, 

Lo  Luoto,  L.  Ao  Thomas 

NIAID-174         STUDIES  ON  DISEASES  HAVING  A  RESERVOIR  OF  INFECTION 
IN  THE  NATURAL  ENVIRONMENT 

Principal  investigators   J.  Fo  Bell 
Others:   W.  Lo  Jellison,  D.  B„  Lackman,  L=  Luoto, 
M.  T.  McKee,  C.  E.  Owen,  Ho  Go  Stoenner 

NIAID-175  TRANSMISSION  OF  DISEASE  AGENTS   BY  CERTAIN  VECTORS 

Principal  investigator:      C»    B»    Philip. 
Others:      J.   Fo    Bell,   J.  M.    Brennan,  M.    Burgdorfer, 
W.   Lo   Jellison,    G„  M.   Kohls,   Do   B0  Lackman 

NIAID-176  ALLERGY  AND  IMMUNOLOGY  OF  FUNGAL  INFECTIONS  AND  THE 

MECHANISMS  OF  ALLERGIC  PHENOMENA 

Principal  investigators  So  B„  Salvin 
Others:   J.  F.  Bell,  R.  F.  Smith 

NIAID-177    STUDIES  ON  THE  ENCEPHALI TIDES 

Principal  investigator:  C„  M.  Eklund 
Others:   Jo  M.  Brennan,  ¥0  Burgdorfer,  Wo  Lo  Jellison,, 
Go  Mo  Kohls,  Do  Bo  Lackman,  Lo  Ao  Thomas 

NIAID-17S  INVESTIGATION  OF  RICKETTSIAL  INFECTIONS 
Principal  investigators  C«  B„  Philip 
Others:   Eo  J,  Bell,  Wo  Lo  Jellison,  Go  Mo  Kohls, 

Do  Bo  Lackman,  Lo  Luoto,  R,  Ao  Ormsbee,  Ho  Go  Stoenner 

NIAID-179    VIRUSES,  VIRUS  COMPONENTS,  AND  VIRUS  SURFACES 
Principal  investigator:  Bo  Ho  Hoyer 
Others:  R,  Ao  Ormsbee,  Do  B«  Ritter 
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Part  A. 


Project  Title:   Office  of  the  Director 

Principal  Investigator:   C.  L.  Larson 

Other  Investigators:  None 

Cooperating  Units: 

Man  Years  (calendar  year  1958): 
Total:        19 
Professional:   1 
Other:        18 

Project  Description: 

The  over-all  direction  and  supervision  of  the  scientific 
research  program  of  the  Rocky  Mountain  Laboratory;  the  direction 
of  the  administrative  aspects  of  the  Laboratory  including  all 
fiscal,  supply,  housekeeping,  and  maintenance  activities;  and 
the  providing  of  scientific  services  as  required  by  the  research 
staff,  including  laboratory  animal  care  and  breeding,  sterile 
glassware  and  media  preparation,  special  shop  services,  library, 
graphic  arts,  etc. 


Part  B.  included   Yes  "X    No 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  19.58 


Part  B.  Honors 3  Awards ,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

In  press s 

Lackman,  D.,  Gerloff,  R. ,  and  Philip,  R. :   A  comparison  of  comple- 
ment fixation  and  metabolism  inhibition  as  methods  of  evaluating 
poliomyelitis  antibody  response.  Am.  J.  Pub.  Health. 

Lackman,  D.,  Casey,  M.,  Philip,  R.,  Owen,  C.s  and  Reinhard,  K.  S. s 
A  comparison  of  influenza  in  the  Northwest  caused  by  A-prime  and 
Asian  strains  of  influenza  virus.  Can.  J„  Pub.  Health. 

Honors  and  Awards  relating  to  this  project; 
Dr.  C.  L.  Larson 

Invited  to  serve  for  an  additional  5»year  period  on  the  Expert. 
Advistory  Panel  on  Zoonoses  of  the  World  Health  Organization. 

Courtesy  appointment  as  lecturer  at  Montana  State  University s 
Missoula,  Montana. 

Elected  to  Charter  Fellowship  in  the  American  Academy  of 
Microbiology,  Inc. 


Serial  No.  NIAID-171 
Rocky  Mtn.  Lab. 
Hamilton,  Mont. 


PHS-NIH 

Individual  Project  Report. 

Calendar  Year  1958 


Part  A. 


Project  Title:   Immune  prophylaxis  of  mycobacterial  infections 

Principal  Investigator:  E.  Ribi 

Other  Investigators:   C.  L.  Larson  and  T.  D.  Perrine 

Cooperating  Units: 

Man  Years  (calendar  year  1958): 
Total:        14 
Professional:   2 
Other:        12 

Project  Description: 

Objectives: 

Immunity  in  tuberculosis  has  not  been  established  as  a 
factor  influencing  the  outcome  of  the  disease.  Debate  continues 
regarding  the  merits  of  immunization  procedures.   The  possibility 
exists  that  a  multiplicity  of  antigens  are  produced  by  Myco- 
bacterium tuberculosis  and  that  many  of  these  may  produce  such 
deleterious  effects  as  hypersensitivity  which  may  overshadow 
the  beneficial  effects  of  antigens  producing  resistance  in  the 
host.   It  is  the  object  of  this  research  to  systematically  isolate 
fractions  of  acid-fast  bacilli  by  mild  chemical  and  physical 
means,  to  assay  them  for  activity  in  normal  animals ,  and  to  test 
them  for  their  ability  to  protect  mice  against  tuberculosis 
initiated  through  the  pulmonary  tract. 

Methods : 

The  methods  employed  are  centered  around  three  techniques: 
(1)  the  separation  of  mycobacteria  primarily  into  cell  wall  and 
protoplasm  fractions  by  physical  means  and  secondarily  to  obtain 
the  constituent  portions  of  each  of  these  fractions,  (2)  tests 
of  the  activity  of  these  fractions  in  rabbits  to  determine  their 
ability  to  produce  dermal  necrosis  and  to  induce  hypers ens it ivity,  and 
(3)  tests  of  the  ability  of  these  materials  to  determine  if  they 
are  capable  of  protecting  mice  against  infection  with  M.  tubercu- 
losis administered  intranasally. 

Part  B  included   Yes  X    No 
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A  new  method  has  been  developed  for  obtaining  sell  walls  and 
protoplasm  in  quantity  from  acid- fast  bacilli.   This  method  employs 
a  modified  pressure  cell  together  with  cooling  mechanisms  devised  to 
decrease  denaturization  of  proteins  which  might  occur  due  to  beating 
concurrent  with  rupture  of  the  organisms .  With  this  technique  it  is 
possible  to  obtain  as  much  as  60  mg  of  ceil  walls  from  each  gram  of 
intact  cells.   This  yield  is  at  least  ten  times  that,  obtained  with 
the  previous  procedure. 

Normal  rabbits  given  protoplasm  from  M,  tuberculosis-  intra- 
dermally  failed  to  develop  primary  lesions  and  subsequent  hyper- 
sensitivity against,  cell  walls ,  protoplasm,  tuberculin,  or  P„P0D. 
Rabbits  given  cell  walls,  however ,  develop  primary  lesions  and 
subsequent  delayed  hypersensitivity  toward  cell  walls s   protoplasm, 
whole  cells,  old  tuberculin,  and  P.P.D. 

A  soluble  material  may  be  obtained  from  tubercle  bacilli  or 
from  the  spleens  of  animals  infected  with  these  organisms  by  a 
modification  of  the  Ascoli  procedure.   This  materia".,  will  not 
immunize  mice,  but  is  specifically  precipitated  by  serums  of  animals 
immunized  with  dead  bacteria  or  their  products. 

Attenuated  strains  of  M,  tuberculosis  which  have  been  grown 
for  a  number  of  passages  on  liquid  media  will  not  immunize  mice 
against  infection. 

The  Rocky  Mountain  Laboratory  strain  of  mice  may  be  uniformly 
infected  by  intranasal  instillation  of  dilute  suspensions  of  the 
tubercle  bacillus.  Tubercles  develop  in  the  lungs ,  and  the  animals 
subsequently  develop  a  bacteremia  which  can  be  measured  by  the 
number  of  organisms  which  can  be  isolated  from  the  spleens.  Animals 
immunized  with  living  avirulent  strains  of  M.  Q^££}^SiB;::L   (BCG  and 
H37Ra)  can  be  shown  to  respond  to  intranasal  infection  both  by  a 
decrease  in  the  number  of  lesions  which  are  found  in  the  lungs  and 
by  the  absence  of  bacteremia.   More  than  50$  of  mice  given  a  Is 100 
dilution  of  avirulent  organisms  are  resistant  to  infection. 

Significance; 

The  tubercle  bacillus  has  been  fractionated  into  its  primary 
morphological  parts  and,  with  the  apparatus  recently  described, 
sufficient  material  will  be  made  available  to  carry  out  sxperiments 
with  large  enough  doses  of  antigen  to  determine  if  these  materials 
are  capable  of  inducing  immunity  against  pulmonary  infections. 

While  many  studies  have  been  made  on  the  ability  of  various 
living  vaccines  to  prevent  tuberculosis,  the  methods  for  testing 
immunity  have  not  yielded  results  that  are  in  all  cases  convincing. 
It  would  appear  that  the  use  of  intranasal  inoculation  causes  an 
illness  in  experimental  animals  which  more  nearly  resembles 
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occurrences  under  natural  conditions  and  yields  results  which 
indicate  that  properly  prepared  living  vaccines  will  produce 
satisfactory  immunity.  These  observations  suggest  a  distinct 
possibility  that  the  immunogenicity  of  killed  organisms  and  fractions 
from  these  can  be  analyzed  and  that  the  factor  responsible  for 
inducing  immunity  can  be  identified . 


Attempts  will  be  made  to  produce  large  quantities  of  cell 
walls  and  protoplasmic  fractions  from  cultures  of  attenuated 
organisms  grown  for  only  one  or  two  passages  on  liquid  media . 
Mice  will  be  immunized  with  large  quantities  of  such  fractions. 
We  have  previously  been  able  to  deal  with  doses  as  large  as  50  ug5 
whereas  the  newer  methods  will  allow  us  to  give  doses  of  about 
1  mg  to  each  animal.   If  immunity  is  produced  by  these  fractions , 
attempts  will  be  made  to  purify  and  isolate  the  responsible 
material. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Ribi,  E. ,  Larson,  C.  L„,  List,  R„.,  and  Wicht,  W.  s   Immunologic 
significance  of  the  cell  wall  of  mycobacteria,,   Proc.  Soc.  Exp. 
Biol.  &  Med.  98?  263-265.  June  1958. 

Honors  and  Awards  relating  to  this  projects 

Dr.  E.  Ribi 

Courtesy  appointment  as  lecturer  at  Montana  State  University s 
Missoula,  Montana. 

Invited  to  participate  in  the  Study  Program  in  Biophysical 
Science,  sponsored  and  organized  by  the  Biophysics  and  Bio- 
physical Chemistry  Study  Section,  Boulder,  Colorado. 


Serial  No.  NIAID-172 
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Individual  Project  Repor+ 

Calendar  Year  19 58 


Part  A. 

Project  Titles   Immune  prophylaxis  of  Salmonella  infections 

Principal  Investigators  Edgar  Ribi 

Other  Investigators;   F.  Go  Jarvts,  C„  L.  Larson,,  K.  C.  Milner, 
and  To  D.  Perrine 

Cooperating  Units. 

Man  Years  (calendar  year  1958) s 
Totals        10.5 
Professionals   2.5 
Others         8 

Project  Descriptions 

Objectives  s 

This  program  is  an  extension  of  the  original  investigation 
which  resulted  in  the  Isolation  of  cell  walls  from  Bacte_rium 
tularense.   It  has  as  its  primary  aim  the  characterization  of 
biologically  active  fractions  of  Salmonella  sp.  according  to 
their  morphological 9  chemical,  and  biological  attributes,  and  as 
its  secondary  aim  the  production  of  vaccines  suitable  for  immu- 
nization of  man  and  animals. 

Methods  s 

The  methods  employed  are  varied s  since  the  approach  to  the 
problem  is  complex.   It  is  necessary  to  grow  organisms  on  defined 
media  in  order  to  avoid  contamination  with  components  of  the 
medium.   Collection  of  cell  walls  and  protoplasm  as  the  initial 
step  is  controlled  by  continuing  electron  microscopic  observation 
of  the  process 3   which  involves  mild  chemical  or  physical  methods. 
Biological  examination  is  difficulty  since  the  animal  tests 
purported  to  be  valuable  in  estimating  .immunity  are  not  wholly 
acceptable.  Stress  is  placed  upon  tests  which  will  measure 
immunity  toward  infection  rather  than  toxicity.  Much  of  the  work 
has  been  done  by  employing  S„  enterj. tid i§_   as  a  test  system,,  but 
recently  S.  tyjphosa  has  been  studied  intensely „ 

Part  B  included   Yes  X    No 


Major  findings  %  -2-        Serial  No.  NIAIIKL72 

1.  A  test  for  evaluation  of  immunity  has  been  developed. 
Experiments  demonstrate  that  the  system  tests  for  antibacterial  and 
not  for  antitoxic  immunity ,  that  immunity  is  specific  and  requires 
stimulation  by  one  or  more  antigens  specific  for  each  organism  under 
consideration,  and  that  the  degree  of  immunity  is  related  to  the 
quantity  of  antigen  administered  and  the  interval  between  immunization 
and  challenge.  Statistically  the  test  has  been  shown , to  be  suitable 
for  assay  of  various  fractions  isolated  from  Salmonella. 

2.  A  simple  test  for  determining  the  relative  potency  of 
endotoxins  derived  from  various  Saljnqnella  has  been  perfected „   Iden- 
tical preparations  tested  in  mice  and  in  the  skin  of  normal  rabbits 
indicate  the  rabbit  test  to  be  at  least  100-fold  more  sensitive  than 
the  mouse  test. 

3„  Lipids  have  been  extracted  from  the  endotoxin  moiety  by  a 
variety  of  methods  which  reduce  the  total  lipid  content  from  12$  to 
1%.     The  remaining  portion  retains  its  toxicity  while  the  lipid 
fraction  is  nontoxic.  The  antigenicity  of  fractions  from  which 
lipids  are  removed  is  not  decreased. 

4.  Further  treatment  of  delipified  materials  indicates  that 
their  antigenicity  and  toxicity  is  primarily  attributable  to  the 
polysaccharide  portion  of  the  endotoxin. 

5.  Delipified  endotoxin  was  found  to  be  homogeneous  when 
studied  in  the  optical  centrifuge  and  to  have  a  sedimentation  con- 
stant of  18S  indicating  a  molecular  weight  of  about  1  million. 

6.  A  chemically  defined  medium  has  been  made  for  production 
of  Vi  antigen.   In  addition  to  glucose  it  contains  certain  salts, 
thiamine,  pantothenic  acid,  glutamic  acid,  as part ic  acid,  and 
tryptophane.  Yields  of  2,000  to  6,000  units/ml  of  media  can  be 
obtained  from  E.  coli  5396/38.  Methods  of  harvesting  and  purifying 
Vi  antigen  based  on  extraction  of  organisms  with  ether  and  purifi- 
cation by  electrophoresis  have  been  developed.   Chemical  and  physical 
studies  of  purified  Vi  antigen  suggest  that  2  or  more  chemically 
distinct  types  of  Vi  antigen  exist  and  that  mild  hydrolysis  of  Vi 
antigen  degrades  the  antigen  with  a  resultant  loss  in  certain 
biologic  activities,  including  immuno gen i city  in  mice. 


The  broad  implications  of  this  program,  have  been  discussed  in 
the  previous  report.   The  present  year's  activity  is  of  importance 
in  eliminating  lipid  from  consideration,  as  a  necessary  portion  of 
antigens  responsible  for  the  toxic  action  of  S^almcnella  and  for 
production  of  antibacterial  immunity.  These  properties  appear  to  be 
related  to  the  carbohydrate  portion  of  a  material  which  has  a 
surprisingly  low  molecular  weight  (1,000,000  as  compared  to  8,000,000 
for  Shear's  preparation  and  20,000,000  for  Westphal's  endotoxin). 
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Development  of  a  skin  test  in  rabbits  for  assay  of  endotoxins 
decreased  very  considerably  the  amount  of  endotoxin  required  for 
assay  purposes  and  consequently  allows  research  to  be  performed 
with  materials  which  are  obtainable  only  in  small  amounts. 

The  assay  method  which  has  been  applied  to  test  the  ability 
of  fractions  from  Salmonella  to  produce  antibacterial  immunity 
in  mice  is  of  great  value  in  studying  immunity  against  these 
infections  since  it  is  specific,,  measures  antibacterial  rather 
than  antitoxic  immunity,  and  produces  immune  responses  which  are 
related  to  the  dose  of  antigen  administered  to  mice.  These  factors 
indicate  that  we  are  studying  responses  in  animals  which  may  be 
similar  to  those  in  man. 

Vi  antigen  is  very  probably  the  simplest  sell-wall  antigen 
found  in  this  group  of  bacteria^  and  it  should  be  possible  to 
correlate  antigenicity  with  chemical  structure  by  employing  this 
material.   In  addition,,  the  present  results  indicate  that  this 
antigen  may  be  important  in  protection  against  typhoid  fever. 

Proposed  courses 

Much  of  the  work  done  during  the  last  year  has  been  in  the 
direction  of  determining  the  physical,,  chemical,,  toxics  and 
immunologic  behavior  of  endotoxins.  The  total  work  indicates 
that  the  problem  of  immunizing  man  against  Salmonella  infections 
could  be  solved  by  application  of  the  technique  and  methods 
developed  during  the  course  of  the  study.   This  direction  is  one 
which  we  could  hardly  afford  to  take  as  the  skills  of  the  group 
are  in  the  laboratory  sciences  rather  than  ir  epidemiology  and 
clinical  medicine. 

Consideration  is  given  to  the  following  courses  which  the 
study  might  take.  A  study  of  the  simplest  compounds  required 
to  produce  immunity  against  infections  with  Gram-negative  organisms 
could  lead  to  the  development  of  "synthetic  antigens"  which  might 
be  applied  to  the  prevention  of  multiple  infections.  Or,  the 
personnel^  equipment  =,  and  professional  attributes  of  the  group 
could  be  applied  to  a  study  of  streptococcal  antigens.  The  great 
need  for  this  type  of  work  is  attested  to  by  the  present  methods 
which  are  employed  for  the  prevention  of  streptococcal  disease  in 
children  and  Service  personnel.   The  use  of  therapeutic  measures 
rather  than  specific  immunization  to  control  streptococcal  disease 
indicates  that  greater  effort  should  be  made  to  obtain  materials 
which  could  be  administered  to  selected  groups. 
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Publications  other  than  abstracts  from  this  project; 

Jellison,  W.  L.  and  Milner,  K.  C:  Salmonellosis  (Bacillary 
dysentery)  of  fur  seals.  J.  Wildlife  Management  22%  199-200 „ 
April  1958. 

In  press: 

Ribi,  E. ,  Milner,  K.  C,  and  Perrine,  T.  D.;  Endotoxic  and  anti= 
genie  fractions  from  the  cell  wall  of  Salmonella  enteritidis. 
Methods  for  separation  and  some  biological  activities.   J.  Immunol, 
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Project  Title:  Studies  on  Colorado  tick  fever 

Principal  Investigators   Co  M'„  Eklund 

Other  Investigators?   J.  M.  Brennan,  W.  Burgdorferi  R.  K.  Gerloff, 
W.  L.  Jellison,  Go  M,  Kohlss  Do  B.  Lackman3 
Lo  Luotos  and  L„  A.  Thomas 

Cooperating  Units : 

Man  Years  (calendar  year  1958) s 
Totals        23 
Professional;   5 
Other:         18 

Project  Description: 

Objectives: 

In  general  terms  the  investigations  pertaining  to  this 
disease  are  directed  toward  (1)  definition  of  the  clinical  syndrome 
occurring  in  mans  (2)  determination  of  the  geographical  limits 
of  the  disease ,  (3)  production  of  a  vaccine  for  the  prevention 
of  disease  in  man3  and  (4)  examination  of  the  ecological  features 
of  the  disease  in  nature.   This  latter  item  includes  studies  of 
arthropods  and  animals  which  not  only  are  hosts  to  the  several 
stages  of  ticks  but  develop  significant  viremia  when  exposed  to 
the  virus  by  natural  means. 

Methods : 

The  techniques  and  methods  employed  are  not  significantly 
different  from  those  employed  to  study  other  viral  diseases 
except  as  they  have  been  adapted  to  the  needs  of  the  particular 
situation. 

Major  findings: 

1.   Tissue  cultures  are  as  efficient  as  suckling  mice  for 
the  isolation  and  identification  of  Colorado  tick  fever  virus 
from  man  and  other  sources.   In  196  attempts  to  isolate  virus 
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from  blood  clots  of  human  beings  suspected  of  having  CTF,  62  isolations 
were  made  in  mice  and  68  in  tissue  cultures , 

2.  A  tissue-culture  neutralization  test  for  CTF  antibodies 
was  developed  employing  KB  ceils  in  the  system,,   The  tissue-culture 
system  was  as  sensitive  and  specific  for  the  detection  of  antibodies 
as  the  test  in  suckling  mice,,  An  example  of  its  use  are  the  findings 
obtained  from  examination  of  serums  from  certain,  selected  groups 2 
32$  of  3heepshearers3  6$  of  mammalogists,,  and  ,5$  of  persons  in  Idaho 
had  antibodies,  while  no  persons  in  Turkey  or  Alaska  had  antibodies, 

3o  A  complement'- fixation  test  for  the  dlagrosis  of  CTF  was 
devised.   It  is  sufficiently  sensitive  to  be  employed  as  a  routine 
method  of  diagnosis,  .Antibodies  reacting  in  complement- fixation 
tests  are  slow  in  developing  and  are  not  detectable  until  about  a 
week  after  neutralizing  antibodies  may  be  noted, 

4,  Porcupines  (Erethizon  dorsatum)  develop  viremia  following 
administration  of  virus  either  by  intraperitoneal  inoculation  of 
virus  or  by  the  bites  of  infected  ticks,  Viremia  was  as  high  as 
10-5  mouse  LDtq  of  whole  blood, 

5.  Ecology  of  CTF ,  A  5-year  study  of  ticks  in  Mill  Creek 
Canyon  shows  that  the  incidence  of  infected  ticks  present  in  limited 
biotic  areas  may  vary  from  0,3$  to  Il„3$  in  any  one  year  and  the 
incidence  in  a  single  area  may  vary  within  these  limits  from  year 

to  year.   In  Lost  Horse  Canyon  the  Incidence  of  infection  among 
ticks  taken  in  5  different  areas  varied  from  0$  to  16,.!$,  Golden- 
mantled  ground  squirrels  appear  to  be  the  preferred  host  for  immature 
ticks  and  they  are  likewise  found  to  be  more  frequently  infected 
than  Columbian  ground  squirrels.  Among  the  former  species,  the 
incidence  of  viremia  was  45*9$  and  among  the  latter  It  was  12,9$. 
Viremia  was  also  detected' in  chipmunks,  pine  squirrels.,  and  deer  mice. 
Virus  titers  of  1CK "^  mouse  MLDcq/iilI  blood  were  noted ;,  and  viremia 
was  demonstrated  to  persist  for  20  days  in  a  deer  mouse  observed  in 
the  field, 

6,  Clinical  aspects;  Serious  illness  has  been  recorded  in 
8  patients.   These  include  5  with  encephalitis,  2  with  severe 
bleeding,  and  1  with  both  severe  bleeding  and  central,  nervous 
system  symptoms.  Serological  surveys  on  serums  collected  in  Colorado., 
Wyoming,  and  Idaho  indicate  14»9$5  12.8$,,  and  7,0$  of  individuals 
have  antibodies  against  this  virus. 

7.  Development  of  vaccine.   Vaccine  was  prepared  from  the 
brains  of  suckling  mice  infected  with  CTF  virus  by  ihactivation 
with  formaldehyde.  While  the  vaccine  was  capable  of   preventing 
viremia  in  adult  mice.  It  has  produced  no  antibodies  in  a  group  of 
human  volunteers  who  received  2  doses  of  vaccine  at  weekly  intervals. 
No  untoward  reactions  were  noted  in  these  individuals. 
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Development  of  a  complement-fixation  test  for  the  diagnosis 
of  CTF  makes  available  a  tool  which  can  be  employed  in  State  and 
other  local  health  laboratories  on  a  routine  basis.  Tissue- 
culture  techniques  for  isolation  and  identification  of  the  virus 
have  likewise  been  placed  in.  the  hands  of  diagnostic  laboratories. 
These  methods  should  greatly  increase  the  efficiency  of  local  units 
to  recognize  the  presence  of  the  disease  in  this  area. 

Rapid  strides  were  made  in  understanding  the  ecology  of 
this  disease.  Recognition  of  the  fact  that  ticks  do  not  transmit 
infection  to  succeeding  generations  aided  in  directing  studies  of 
animal  reservoirs.   It  has  been  established  that  many  rddents  are 
capable  of  becoming  infected  and  of  maintaining  a  high  level  of 
viremia  for  considerable  periods  of  time.  These  observations 
suggest  that  rodent  control  is  of  primary  importance  .in  attempts 
to  control,  human  .infection. 

The  large  numbers  of  cases  of  CTF  occurring  annually  and 
the  severity  of  illness  noted  in  many  individuals  emphasize  the 
need  for  a  vaccine.   The  success  obtained  in  experimental  animals 
suggests  that  a  vaccine  can  be  developed. 


The  profitable  studies  relating  to  ecology  will  be  con- 
tinued.  There  is  evidence  that  Limited  biotic  areas  have  vast 
differences  in  the  incidence  of  infection  in  rodents  and  arthropods, 
and  studies  to  determine  the  factors  responsible  for  these  differ- 
ences will  be  continued. 

There  are  many  factors  which  must  be  considered  in.  preparing 
a  vaccine  from  CTF  virus.  The  agent  is  extremely  sensitive  to 
manipulation,,  and  the  methods  which  are  employed  to  destroy  viable 
virus  may  be  so  vigorous  as  to  destroy  antigenicity.  Studies  of 
methods  of  producing  large  quantities  of  virus  and  of  producing 
nonviable  but  antigenic  vaccine  will  be  intensified. 
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Publications  other  than  abstracts  from  this  projects 

Eklund,  C.  M„,  Kohls,  G.  M„,  and  Jellison,  W.  L.:   Isolation  of 
Colorado  tick  fever  virus  from  rodents  in  Colorado .  Science  128; 
413-  Aug.  1958. 

Pickens,  E.  G.  and  Luoto,  L.:   Tissue  culture  studies  with 
Colorado  tick  fever  virus.  I.   Isolation  and  propagation  of 
virus  in  KB  cultures.  J.  Inf.  Dis.  103;  102-10?.  July-Aug.  1958. 

In  press: 

Burgdorfer,  W. 5   Colorado  tick  fever.   The  behavior  of  CTF  virus 
in  the  porcupine.   J.  Inf.  Dis. 

Gerloff,  R.  K.  and  Eklund,  C.  M. :  A  tissue  culture  neutralization 
test  for  Colorado  tick  fever  antibody  and  use  of  the  test  for 
serologic  surveys.   J.  Inf.  Dis. 

Rozeboom,  L.  E.  and  Burgdorfer,  W. ;  Development  of  Colorado  tick 
fever  virus  in  the  Rocky  Mountain  wood  tick,  Dermacentor  andersoni. 
Am.  J.  Hyg. 

Honors  and  Awards  relating  to  this  project; 

Dr.  L.  Luoto 

Appointed  Chairman,  Career  Public  Health  Veterinarians  and 
Practioners.   First  Institute  of  Veterinary  Public  Health 
Practice,  School  of  Public  Health,  Univ.  of  Mich.,  Ann  Arbor, 
Oct.  6-9,  1958. 
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Project  Titles  Studies  on  diseases  having  a  reservoir  of  infection 
in  the  natural  environment 

Principal  Investigator;  J„  F.  Bell 

Other  Investigators:  W„  L„  Jellison,  D,  B.  Lackman.,  L„  Luoto^ 

M.  To  McKees  C.  R„  Owen,,  and  H.  G.  Stoenner 

Cooperating  Units: 

Man  Years  (calendar  year  1958): 
Totals        13 
Professional:   4 
Others         9 

Project  Descriptions 

Objectives: 

Work  done  under  this  category  is  directed  toward  the 
ecological  aspects  of  diseases  which  are  transmissible  from 
animals  to  man  and  toward  laboratory  studies  of  the  organisms  and 
animals  involved „ 

Methods: 

The  methods  employed  in  the  past  year  are  not  distinctly 
different  from  those  ordinarily  used  in  this  type  of  investigation. 

Major  findings: 

1.  Rabies  virus  was  isolated  from  a  single  bat  which  had 
attacked  a  hunter.   In  this  instance  virus  was  isolated  from  mice 
bitten  by  the  bat.  As  far  as  we  are  aware  this  is  the  first  time 
virus  has  been  transmitted  to  experimental  animals  by  the  bite 

of  bats. 

2.  Throughout  the  West  there  was  a  tremendous  increase  in 
the  population  of  Micro tus  sp.  during  195?  and  19 58.  Studies  were 
initiated  near  Klamath  Falls,  Oregon,  and  contiguous  areas  in 
California.  During  the  course  of  these  studies,  effort  was 
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expended  primarily  to  determine  what  factors  might  serve  to  limit 
the  population  of  Microtus .  It  was  apparent  that,  circumscribed  out- 
breaks of  tularemia  serve  to  eliminate  large  numbers  of  animals- 
Transmission  appeared  to  be  on  the  basis  of  cannibalism,  A  total 
of  157  cultures  of  Bacterium  tularense  was  isolated  from  mice  and 
21  from  natural  waters.  These  organisms  were  demonstrated  to  be 
only  moderately  virulent, 

3.  Since  the  volume  of  work  involved  in  determining  the 
cause  of  death  of  mice  was  tremendous,  the  Ascoli  test  was  employed 
and  demonstrated  to  be  a  highly  satisfactory  tool  for  field  studies 
of  tularemia. 

4.  In  addition  to  these  findings s   an  interesting  disease,, 
known  locally  as  "big  foot,"  was  studied.   This  was  found  to  be 
caused  by  a  Group  A  streptococcus.  A  similar  syndrome  has  been 
described  as  being  caused  by  either  a  virus  or  a  Mycobacterium ,  but 
this  disease  was  differentiated  from  the  previously  described  ones. 

5.  Cell  walls  and  protoplasmic  fractions  of  Pasteurella 
pestis  have  been  obtained.   The  protoplasmic  material  failed  to 
produce  lesions  in  the  skin  of  normal  rabbits  but  was  toxic  for  mice, 
whereas  the  cell  wall  fraction  was  capable  of  producing  skin  lesions 
in  rabbits  but  was  not  toxic  for  mice. 

6«   Brucella  neotomae  and  Br.  suis  have  a  close  immunological 
relationship,  and  cross  protection  experiments  show  that  protection 
is  partially  dependent  upon  the  relative  susceptibility  of  the  host- 
to  the  two  organisms. 

Significance: 

It  is  particularly  fortunate  that  the  strains  cf  tularemia 
organisms  which  have  been  isolated  recently  from  animal  hosts  and 
natural  waters  in  California  and  Oregon  are  of  only  moderate  virulence. 
If  highly  virulent  organisms  had  been  present  In  these  areas s   a  con- 
siderable number  of  human  cases  of  tularemia  would  have  been  en- 
countered.  The  knowledge  that  we  were  dealing  with  the  former  type 
of  pathogen  led  us  to  refrain  from  use  of  vaccines  for  the  prevention 
of  tularemia  in  man. 

The  demonstration  that  naturally  infected  bats  may  transmit 
rabies  to  experimental  animals  by  bite  suggests  the  mechanism  whereby 
rabies  is  maintained  among  bats  in  nature  and  the  mechanism  whereby 
transmission  to  man  and  other  animals  may  occur. 

Proposed  courses 

It  is  proposed  to  continue  and  expand  banding  and  trapping 
activities  which  only  this  year  were  initiated  with  the  bat  population 
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in  Montana.  Studies  will  be  made  of  the  incidence  of  infection 
in  these  animals  and  on  the  mode  of  transmission  of  the  infection,: 
Attempts  are  being  made  to  establish  a  colony  of  bats  for  studies 
of  pathogens. 

Studies  will  be  continued  on  "Immunization  against  rabies  by- 
employing  methods  to  increase  the  amount  of  virus  available  as  an 
antigen  and  by  purifying  preparations  to  be  used  for  immunization. 

Studies  of  vaccines  prepared  from  P.  tularensis  and  P. 
pestis  will  be  continued. 

A  study  df  the  susceptibility  of  swine  to  infection  with 
Br.  neotomae  is  planned  with  a  view  toward  use  of  this  organism 
to  prevent  Br.  suis  infections  in  swine. 
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Publications  other  than  abstracts  from  this  projects 

Calero  M„,  C,  Reinhard,  K„  R.,  and  Owen,  C»  R»  s  Leptospirosis  of 
man  in  the  Isthmus  of  Panama,,  Am„  J„  Trop.  Med.  &  Hyg.  6s  10.54= 
1060 .  Nov,  1957- 

Jellison,  W.  L„  and  Hadlow,  W.  J»:  Parasitic  pulmonary  granuloma 
in  the  Townsend  mole„   Proc„  Helmintholo  Soc»  Wash.  25:  6?-70, 
Jan.  195So 

Jellison,  W.  L.  and  Parker,,  H.s  Survival  of  the  pathogenic  fungus, 
Coccidioides  immitis ,  under  C0?  refrigeration,  Proc«  Symposium  on 
Coccidioidomycosis,  Phoenix,  Ariz.,  P.H.S.  Puhlo  No-  575.?  PP»  30-31. 
Dec.  1957o 

McKee,  M.  T.,  Bell,  J.  F„,  and  Hoyer,  B.  H„s   'Aie  culture  of 
Clostridium  botulinum  type  C  with  controlled  pH.  J.  Bacto  7J5s  135= 
142 .   Feb.  1958o 

Stoenner,  H.  Go  and  Maclean,  D„ %      Leptospirosis  (ballum)  contracted 
from  Swiss  albino  mice.   AMA  Arch,  Inter „  Med,  101s  606-610, 
Mar,  1958o 

Stoenner,  H,  G.,  Grimes,  E»  F„ ,  Thrailkills  F.  B.  s   and  Davis,  E,  J.s 
Elimination  of  Leptospira  ballum  from  a  colony  of  Swiss  albino 
mice  by  use  of  chlortetracycline  hydrochloride »  Am,  Jo  Trop.  Medo 
&  Hygo  1_%   423-426,   July  1958o 

Jellison,  Wo  L.s  Haplomycosis  in  Japan  and  Africa.  Mycologia  50s 
580-583.  July- Aug.  1958. 

Bell,  J,  F.,  Owen,  C.  R. .  and  Jellison,  ¥0  L.:   Group  A  strepto- 
coccus infections  in  wild  rodents .  Jo  Info  Dis„  103  s  196-203 . 
Sept. -Oct.  1958o 

In  press ; 

Jellison,  W.  L,,  Bell,  J.  F. ,  Vertrees,  J.  Do,  Holmes,  M.  A.s 
Larson,  C.  L. ,  and  Owen,  Co  R.:   Preliminary  observations  on 
diseases  in  the  1957-58  outbreak  of  Micro tus  in  western  United 
States.   Proc  23d  No  A.  Wildlife  Conference. 


Bell,  J„  F,,  Jellison,  ¥»  L.5  Owen,  Co  R,,  and  Larson,  Co  L,s 
Applicability  of  the  Ascoli  test  to  epizootic  tularemia  in  wild 
rodents .   J.  Wildlife  Management. 

Jellison,  W»  L.,  Stoenner,  H0  G„s  and  Berg,  G,  M,s  Water-borne 
leptospirosis  among  Indians  on  the  Standing  Rock  Indian  Reservation s 
North  Dakota  and  South  Dakota,  during  the  summer  of  1956,,  Rocky 
Mtn,  Med„  Jour, 


Honors  and  Awards  relating  to  this  projects 

Pro  Jo  F.  Bell 

Courtesy  appointment  as  lecturer  at  Montana  State  University, 
Missoula,  Montana, 

Dr.  W.  L.  Jellison 

Secretary  of  the  International  Northwest  Conference  on  Diseases 
in  Nature  Communicable  to  Man. 

Dr.  H.  G,  Stoenner 

Appointed  to  the  Committee  on  Leptospirosis  of  the  U,  3,  Livestock 
Sanitary  Association, 
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Project  Titles  Transmission  of  disease  agents  by  certain  vectors 

Principal  Investigator:   C  B.  Philip 

Other  Investigators;  J.  F.  Bell,  J.  M.  Brennan.  Wo  Burgdorferi 
W.  L.  Jellison,  G.  M.  Kohls,  and  D.  B. 
Lackman 

Cooperating"  Units ; 

Man  Years  (calendar  year  1958) s 
Totals        11.5 
Professionals   2.5 
Others         9 

Project  Descriptions 

Objectives; 

The  objective  of  this  program  is  to  study  the  ecology  of 
diseases  transmissible  to  man  by  insect  vectors  and  to  obtain 
information  on  the  mechanisms  whereby  these  insects  are  able  to 
serve  efficiently  as  vectors.   The  ecological  approach  to  insect- 
borne  diseases,  coupled  with  experimental  observations  directed 
toward  solution  of  problems  arising  from  field  studies .  produces 
results  which  may  be  applied  to  control  of  these  diseases. 

Methods ; 

In  general 3  the  methods  previously  employed  or  developed 
in  this  laboratory  have  been  applied.   Fluorescent  microscopy 
has  been  used  to  determine  whether  or  not  Colorado  tick  fever 
virus  may  be  transmitted  trans ovarially  by  the  tick  (Dermaeentor 
andersoni) . 

Major  findings; 

1.   Tick  paralysis.  Hamsters  (Cricetus  auratus )  have  been 
found  to  be  sensitive  to  the  agent  causing  paralysis,  and  a 
definite  syndrome  develops  following  feeding  by  affected  ticks. 
Only  adult  ticks  are  capable  of  inducing  Illness.  It  has  been 

Part  B  included   Yes  X   No 


Serial  No.  NIAID-175 


possible  to  cause  illness  in  hamsters  by  the  bite  of  adult  ticks 
(F]_  generation)  reared  from  a  tick  responsible  for  disease  in  man. 
The  toxic  material  appears  to  affect  the  central  nervous  system,, 
although  there  is  some  involvement  of  the  peripheral  nerves. 

2»   Colorado  tick  fever.  It  has  been  shown  that  this  virus 
does  not  have  a  developmental  cycle  in  ticks  comparable  to  that  of 
yellow  fever  virus  in  mosquitoes.   The  quantity  of  virus  ingested  by 
larvae  or  nymphs  remains  relatively  constant  during  the  quiescent 
stage  but  increases  significantly  following  molting  to  the  nymphal 
or  adult  stage.   Further  studies  on  the  transovarial  transmission  of 
virus  by  employing  individual  infected  ticks  revealed  that  in  no 
instance  was  virus  present  in  eggss  larvae,  or  adults  descended  from 
over  40  females  known  to  be  infected  at  the  time  when  oviposit ion  was 
completed.  D.  oceidentalis  has  been  shown  to  be  infected  in  nature s 
while  Ixodes  pacificus  appears  to  be  free  of  infection  with  this 
virus . 

3«   Trombi, guilds  %     Four  new  genera  of  chiggers  have  been 
described.  Information  on  the  host  relationships,  distribution,, 
speciation^  and  general  ecology  of  chiggers  has  been  greatly  expanded, 

k°      Ixodidaeg  A  new  species s  Amblygmma  imitator ,  has  been 
described  and  distinguished  from  A.  ca.lennense.   The  confused 
findings  relative  to  the  transmission  of  spotted  fever  by  ticks  of 
this  genus  is  thus  clarified.   The  tick  vector  responsible  for  trans= 
mission  of  Kyasanur  Forest  Disease  was  identified  from  collections 
studied  for  the  Rockefeller  Virus  Laboratory,,  Poonas  India. 

5°  Mosj^ui t o es ;   Cubicles  for  rearing  colonies  of  mosquitoes 
have  been  designed,  constructed^,  and  placed  in  operation. 


The  demonstration  that  hamsters  are  very  sensitive  to  the 
agent  responsible  for  causing  tick  paralysis  makes  available  an 
experimental  animal  useful  for  studying  the  etiology  and  pathogenesis 
of  this  most  interesting  disease  and  also  for  determining  the  magni- 
tude of  the  reservoir  which  exists  in  ticks  in  nature.  Research  has 
been  hampered  not  only  by  previous  lack  of  a  suitable  experimental 
host  but  by  the  lack  of  a  colony  of  arthropods  with  a  known  incidence 
of  disease.   Present  studies  indicate  that  a  colony  known  to  be 
affected  may  be  developed  by  rearing  progeny  from  a  single  tick  taken 
from  a  host  suffering  from  paralysis.  Rapid  strides  toward  an  under- 
standing of  the  pathogenesis  of  this  illness  may  be  expected  now  that 
an  experimental  animal  and  a  colony  of  known  capabilities  have  been 
provided. 
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An  exact  knowledge  of  the  behavior  of  Colorado  tick  fever 
virus  in  its  insect  host  serves  to  describe  the  nature  and  extent 
of  the  potential  reservoir  of  infection  and  to  suggest  methods  of 
control  of  the  infection.  Definite  evidence  for  the  absence  of 
hereditary  transmission  of  the  virus  in  D.  andersoni  establishes 
that  animal  hosts  are  primarily  responsible  for  maintenance  of  the 
disease  in  nature.   Further  mention  of  the  ecology  of  Colorado 
tick  fever  'has  been  made'  in  a- previous  section  of  the  report. 

An  example  of  the  extreme  value  to  medical  science  of 
facilities  and  personnel  skilled  in  taxonomy  is  afforded  by  our 
identification  of  the  insect  vector  of  Kyasanur  Forest  Disease 
which  aided  in  establishing  the  ecology  of  the  disease  and  in 
suggesting  methods  for  the  prevention  of  disease  in  man. 

Proposed  course; 

Increased  effort  will,  be  made  to  establish  a  colony  of 
ticks  which  will^,  with  reasonable  certainty,  be  capable  of  pro- 
ducing  tick  paralysis  in  hamsters.   The  symptoms  and  pathology  of 
the  disease  in  hamsters  will  be  established  and5  in  conjunct-ion 
with  pharmacologists  at  the  University  of  Utah,  the  pharmacology 
and  physiology  of  the  disease  will  be  investigated.  The  production 
of  the  toxic  agent  in  feeding  adult  female  ticks  will  be  studied 
in  order  to  determine  the  factors  governing  the  presence  and  the 
increase  in  quantity  of  the  material. 

Further  studies  of  Colorado  tick  fever  virus  in  ticks 
will  be  made  especially  in  order  to  determine  the  mutual  influence 
of  this  virus  and  spotted  fever  rickettsiae  upon  each  other  when 
both  organisms  are  present  in  a  tick. 
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Honors  and  Awards  relating  to  this  projects 
Dr.  C.  B.  Philip 

Appointed  as  one  of  5  official  U„  S„  delegates  to  the  International 
Commission  on  Zoological  Nomenclature  by  the  .American  Entomological 
Society  and  as  a  representative  of  this  Society  and  the  American 
Society  of  Parasitologists  to  the  XVth  International  Congress  of 
Zoology  held  in  London,  England* 

Appointed  as  one  of  5  official  U„  So  delegates  to  the  International 
Commission  on  Bacteriological  Nomenclature  by  the  Society  of 
American  Bacteriologists . 

Courtesy  appointment  as  lecturer  at  Montana  State  University , 
Missoula,  Montana. 
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Project  Title;  Allergy  and  immunology  of  fungal  infections  and 
the  mechanisms  of  allergic  phenomena 

Principal  Investigators  S.  B0  Salvin 

Other  Investigators;   Jo  F„  Bell,  and  R9'  F.  Smith 

Cooperating  Units: 

Man  Years  (calendar  year  1958) s 
Totals        11 
Professional;   3 
Other:         8 

Project  Description: 

Objectives: 

(l)  To  study  the  basic  antigen-antibody  mechanism  respon- 
sible for  delayed  hypersensitivity s  (2)  to  study  the  relation 
between  delayed  hypersensitivity  and  the  formation  of  circulating 
antibody,,  and  (3)  to  determine  the  effect  of  delayed  hypersensitivity 
on  susceptibility  to  chronic  infectious  disease. 

Methods; 

The  methods  employed  are  the  classical  immunological  pro- 
cedures 3   both  biological  and  chemical  in  nature.   In  addition  to 
the  use  of  such  purified  materials  as  egg  albumin  and  diphtheria 
toxoid,  studies  are  being  pursued  employing  heterologous  tissues. 
The  chronic  infectious  processes  under  consideration  include 
histoplasmosis  and  infections  due  to  Candida  albicans . 


1.   It  has  been  shown  that  guinea  pigs  develop  delayed 
hypersensitivity  prior  to  the  appearance  of  circulating  antibody. 
Hypersensitivity  to  crystalline  diphtheria  toxoid  is  manifested 
about  5  days  after  sensitization  and  continues  until  about  the 
11th  day.   Following  this,,  circulating  antibody  and  immediate 
hypersensitivity  reactions  prevail. 
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2,   Irradiation  of  guinea  pigs  with  200  to  300r  of  X- irradia- 
tion IS   to  24  hours  prior  to  sensitization  sauses  a  striking  delay- 
in  the  appearance  of  antibodies.  Antibodies  are  not  detected  until 
about  the  21st  day.  There  iss  however,,  no  change  in  the  manifesta- 
tions of  delayed  hypers ens it ivity.  If  irradiation  was  administered 
12  to  24  hours  after  administration  of  toxoid,  circulating  antibodies 
develop  at  the  normal  time.   Thus,  the  mechanisms  responsible  for 
the  induction  of  delayed  and  immediate  hypersensitivity  may  be 
differentiated  on  the  basis  of  their  reaction  to  the  administration 
of  radiation, 

3»  A  highly  purified  complex  has  been  obtained  from  the 
yeast  phase  of  Histoplasma  £apsulatum.  This  material  may  be  used  as 
a  jkin  test  antigen.   It  is  also  capable  of  increasing  the  resistance 
of  mice  to  lethal  challenge.   It  does  not,  however,  fix  complement, 
in  the  presence  of  antibody  from  infected  animals  or  man.  This 
material  has  been  shown  to  be  a  protein- carbohydrate  complex,,  and 
the  antigenic  behavior  associated  with  hypersensitivity  seems  to  be 
related  primarily  to  the  protein  portion  of  the  molecule, 

4.   Crude  antigens  obtained  from  C,  albicans  render  mice  more 
susceptible  to  challenge  with  the  specific  organism  than  are  normal 
animals.   This  phenomenon  is  strikingly  similar  to  the  "enhancement 
process"  which  has  been  described  with  regard  to  tissue  transplants, 

5»   Purified  antigens  have  been  obtained  from  Trichophyton 
rubrum  and  are  being  employed  in  human  volunteers  to  determine 
whether  increased  or  decreased  hypersensitivity  would  correspondingly 
increase  or  decrease  the  invasiveness  of  the  pathogen, 

6.  The  factor  has  been  obtained  from  guinea  pig  leucocytes 
which  is  lethal  to  normal  animals.  Animals  develop  nystagmus,, 
paralysis 9   and  ultimately  die.  After  injection  of  disrupted  cells, 
the  factor  appears  to  be  in  the  sedimentable  portions  of  the  dis- 
rupted leucocytes. 

Significance; 

The  role  of  hypersensitivity  in  certain  infectious  diseases 
and  the  allergic  diseases  of  man  has  not  been  fully  elucidated.  An 
understanding  of  the  mechanisms  responsible  for  delayed  and  immediate 
hypersensitivity  and  the  relation  of  these  mechanisms  to  each  other 
would  make  it  possible  to  more  intelligently  diagnose  and  treat  those 
conditions  in  which  there  is  an  underlying  allergic  disturbance. 
The  discovery  that  a  purified  antigen  is  capable  of  producing  not 
only  delayed  but  immediate  hypersensitivity  and  the  fact  that  delayed 
hypersensitivity  precedes  immediate  sensitivity  suggest,  "hat  the 
host  itself  responds  to  the  antigen  in  different  ways.   This  is 
further  substantiated  by  the  fact  that,  treatment  with  X-rays  delays 
the  occurrence  of  immediate  hypersensitivity  but  does  not  in  any  way 
change  the  course  of  delayed  hypersensitivity. 
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Discovery  of  a  purified  antigen  from  H,  capsulatum  makes  it 
possible  to  perform  surveys  in  humans  with  an  antigen  which  is 
specific  and  which  does  not  show  cross  reactions  with  other  organisms 
such  as  Blastomyces  dermatitidis.   It  is  also  possible  that  with 
selected  groups  this  material  might  be  employed  to  produce  immunity 
against  the  disease*, 

The  interesting  finding  of  an  "enhancement  factor"  in 
C.  albicans  may  explain  failures  to  protect  animals  and  man  against 
disease  and  may  also  explain  why  certain  diseases  become  chronic . 


Studies  will  be  continued  on  the  basic  mechanisms  of  hyper- 
sensitivity.  Experiments  are  planned  to  determine  the  initial 
effect  of  antigen  on  the  immune  process  and  the  type  of  antibody 
which  may  be  concerned  in  delayed  hypersensitivity.  Attempts  will 
also  be  made  to  determine  what  fractions  of  the  globulin  content 
of  serum  are  concerned  in  the  immune  reactions  following  admin is- 
tration  of  antigens. 

Animals  immunized  with  various  antigenic  fractions  of 
H.  capsulatum  will  be  infected  with  spores  via  the  pulmonary  route 
in  order  to  obtain  a  better  understanding  of  the  pathogenesis  of 
chronic  histoplasmosis.   Further  studies  on  the  relation  of  hyper- 
sensitivity to  infections  caused  by  the  dermatophyte  fungi  will 
also  be  continued  and  expanded.  The  general  concept  underlying 
the  studies  of  histoplasmosis  and  infections  due  to  C,  albicans 
is  the  belief  that  hypersensitivity  and  resistance  can  offset  one 
another  during  infection^,  depending  upon  which  antigens  are  most 
active  in  the  host,  and  thus  influence  the  outcome  of  the  disease. 
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Salvin,  S.  B.  s  Occurrence  of  delayed  hypersensitivity  during  the 
development  of  Arthus-type  hypersensitivity.  J.  Exp,  Med.  10? . 
109-124.  Jan.  1958. 

Salvin,  S.  B. ;  Serology  and  acquired  resistance.  Proe.  Histo- 
plasmosis Seminar,  pp.  85-89.   Feb.  lls  1958. 

In  press; 

Salvin,  S.  B. .   The  influence  of  leucocytes  from  sensitized  mice 
on  resistance  to  Histoplasma  capsulatum.  Am.  J.  Hyg. 

Salvin,  S.  B. s  Delayed- type  hypersensitivity  and  antibody 
formation — -a  discussion.   In  Mechanisms  of  Hypersensitivity, 
Little,  Brown  &  Co.,  Boston,  Mass. 

Salvin,  S.  B. s  Resistance  of  animals  and  man  to  histoplasmosis. 
In  Histoplasmosis  edited  by  Dr.  Henry  C.  Sweany. 

Salvin,  S.  B.  and  Smith  R.  F.s   Delayed  hypersensitivity  in  the 
development  of  circulating  antibody.   II.  The  effect  of 
X- irradiation.  J.  Exp.  Med. 
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Project  Title:   Studies  on  the  encephalitides 
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Man  Years  (calendar  year  1958); 
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Project  Descriptions 

Objectives: 

The  objectives  of  this  program  are  to  study  the  natural 
history  of  the  arthropod-borne  encephalitides  and  the  behavior 
of  the  virus ,  hosts ,  and  vectors  under  experimental  conditions. 

Methods ; 

Methods  employed  are  those  commonly  used  for  investigations 
of  these  agents,  except  for  those  modifications  adapted  to  our 
particular  needs . 

Major  findings: 

Isolations  of  both  WEE  and  St.  Louis  viruses  were  made 
from  mosquitoes  in  Council,  Idaho,  but  only  WEE  virus  from 
mosquitoes  in  North  Dakota,  Antibody  surveys  in  Idaho  show  that 
many  persons  have  been  exposed  to  both  agents,  while  in  North 
Dakota  persons  are  exposed  only  to  WEE  virus. 

Culex  tarsal is  mosquitoes  may,  after  ingestion  of  a  blood 
meal,  seek  a  carbohydrate  meal,  develop  fat  bodies,  and  hibernate. 

Garter  snakes  ( Thamnophis  spp.)  are  readily  infected  with 
WEE  virus  by  the  bite  of  mosquitoes  and  continue  to  display  viremia 
for  a  long  period  of  time. 
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Snakes   giyen  EEE  virus  continue  to  circulate  virus   for  at  least 
21  days  with  ICT5"5  to  icr°°3  m.L.D,   of  virus  per  ml   of  blood  on  the 
7th  day  after  inoculation. 

St.  Louis  and  Japanese  B  viruses  do  not  appear  to  be  as 
infectious  for  snakes  as  those  previously  mentioned.,  but  virus  was 
detected  in.  a  few  animals  on  the  10th  and  11th  days  after  infection. 


The  results  of  much  work  by  many  investigators  still  do  not 
enable  us  to  determine  the  factors  responsible  for  the  maintenance 
of  these  viruses  in  nature.  While  it  is  evident  that  C.  _tars_alis^ 
is  the  vector,  there  is  little  knowledge  of  the  mechanisms  of  over- 
wintering and  of  the  factors  responsible  for  the  spread  of  the 
virus.   The  discovery  that  mosquitoes  which  have  had  a  blood  meal 
can  subsequently  ingest  a  carbohydrate  meal  and  go  into  hibernation 
still  leaves  open  the  question  of  the  role  of  the  mosquito  as  the 
over-wintering  agent. 

It  Is  also  possible  that  a  cold-blooded  animal  such  as  a 
snake  may  be  an  efficient  host  of  the  virus.   Garter  snakes  develop 
persistent  and  high  viremia  when  infected  with  WEE  and  St,  Louis 
virus  which  warrants  their  consideration  as  significant  factors  in 
the  maintenance  of  infection  in  the  field. 

Proposed  courses 

Field  studies  will  be  continued  to  observe  the  incidence  of 
virus  in  arthropods,  animal  hosts,  sentinel,  animals,  and  man. 
Emphasis  will  be  placed  upon  the  factors  responsible  for  maintenance 
of  virus  during  various  seasons  and  upon  those  responsible  for 
fluctuation  in  the  presence  of  virus. 

Studies  of  snakes  will  be  continued  with  special  emphasis 
on  the  influence  of  hibernation  upon  viremia,  the  relations  existing 
between  infected  snakes  and  infected  mosquitoes  during  the  over- 
wintering period  and  at  the  time  these  reptiles  and  insects  emerge 
from  hibernation. 

By  employing  complement— fixation  reactions g   the  taxonomlc 
position  of  trivitattus  and  inornat.a  viruses  will  be  established^, 
and  serological  studies  will  be  made  to  determine  if  antibodies  are 
present  among  residents  of  areas  from  which  these  viruses  were 
isolated. 

Attempts  are  being  made  to  develop  antigens  which  will  serve 
as  efficient  vaccines  against  WEE, 
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Luoto,  L.  and  Pickens,  E„  G.  s  Tissue  cultures  of  KB  epithelial 
cells  for  poliomyelitis  virus  tests.  Pub.  Health  Rep,  72  s  541= 
544.  June  1958. 

Eklund,  C.  M.,  Bell,  E.  J.,  and  Gerloff,  R.  K„?  Poliomyelitis 
in  Idaho  after  use  of  live  virus  vaccine.   Pufc.  Health  Rep„  73 s 
637-647.  July  1958. 

Sunada,  K.,  Gerloff,  R. ,£,,  Brock,,  D.,  Hopkes  I. s  and  KlotZj,  A.  W„ 
Observations  of  the  potency  and  safety  of  poliomyelitis  vaccine 
(Salk  type)  currently  used.  AMA  J.  of  Diseases  of  Children  96: 
125-130.  Aug.  1958. 

Gerloff,  R.  K.  and  Larson,  C.  L.J  Serologic  responses  of  Montana 
children  to  commercial  poliomyelitis  vaccine.  Am.  J.  Hyg.  68s 
74-80.  July  1958. 

In  press: 

Eklund,  C.  M. ,  Hadlow,  ¥.  J.,  Pickens,  E.s  and  Gerloff,  R„  K. % 
Technics  of  value  for  detecting  poliovirus  in  vaccine  lots  used 
in  Idaho  during  1955.   Pub.  Health  Rep. 

Gerloff,  R.  K.,  Larson,  C.  L.,  and  Glesne,  L.  R.  B. s   Naturally 
occurring  poliomyelitis  antibody  in  Hamilton,  Montana.  Pub. 
Health  Rep. 


Honors  and  Awards  relating  to  this  projects 

Dr.  D.  B.  Lackman 

Courtesy  appointment  as  lecturer  at  Montana  State  University, 
Missoula,  Montana. 

Elected  to  Charter  Fellowship  in  the  American  Academy  of 
Microbiology,    Inc. 

Dr.   C.  M.   Eklund 

Courtesy  appointment  as  lecturer  at  Montana  State  University. 
Missoula,  Montana. 
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Project  Title;   Investigation  of  rickettsial  infections 

Principal  Investigators  C.  B.  Philip 

Other  Investigators;  E.  J.  Bell,  W.  L.  Jellison,  Go  M,  Kohls, 
D.  B.  Lackman,  L.  Luoto,  R.  A.  Ormsbee, 
and  H.  G.   Stoenner 

Cooperating  Units; 

Man  Years  (calendar  year  1958) s 
Total:        11.5 
Professional:   3.5 
Other:         8 

Project  Description: 

Objectives: 

The  objectives  of  this  program  are  to  study  rickettsiae  and 
the  diseases  caused  by  them.  Rickettsiae  are  studied  as  organisms 5 
their  metabolism,  their  relations  to  one  another,  and  their  ability 
to  produce  disease  are  included  in  these  investigations.  In 
addition,  the  epidemiology  of  such  rickettsial  diseases  as  Q  fever 
is  under  consideration. 

Q  fever  is  a  problem  of  considerable  magnitude  to  veterinary 
and  human  public  health  and  its  widespread  occurrence  throughout 
the  United  States,  both  in  animal  hosts  and  human  beings,  is  again 
becoming  recognized. 

Methods: 

The  methods  which  are  being  employed  are  primarily  those  of 
epidemiologic  or  biologic  character.  Application  of  column  chroma- 
tography  has  enabled  us  to  purify  rickettsial  preparations. 

Major  findings: 

1.   It  has  been  observed  that  Siberian  tick  typhus  organisms 
belong  to  the  spotted  fever  group  of  rickettsiae  and  are  closely 

Part  B  included   Yes  X    No 
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related  to  Rickettsia  rickettsii.   This  is  the  first  time  that  R, 
rickettsii  has  been  isolated  from  the  Eastern  Hemisphere, 

2,   The  rickettsial  suspensions,  partially  purified  by  modi- 
fication of  the  method  of  Bovarnick  and  Snyder ,  may  be  purified  by 
subjecting  suspensions  to  chromatography  on  ECTBOLA  columns „  Sus- 
pensions of  R,  prowazekii,  R.  rickettsii,  and  Coxiella  burnetii  may 
be  absorbed  to  and  eluted  from  these  columns  without  a  decrease  in 
the  number  of  viable  organisms.  Soluble  antigens  from  R,  prowazekii 
and  Ro  rickettsii  may  also  be  obtained  in  a  high  degree  of  purity 
without  loss  in  antigenicity, 

3«  The  epidemiology  of  Q  fever  in  Idaho  was  studied.   There 
have  been  131  cases  since  1951°  Eighty-seven  of  these  have  occurred 
during  the  present  year.  Most  of  the  cases  occur  among  individuals 
20  to  69  years  of  age,  90$  occurred  among  males,  and  about  70$  had 
onset  during  March,  April,,  and  May, 

In  1951°.  only  1$  of  dairy  herds  in  southcentral  Idaho  were 
found  to  be  infected  with  C,  burnetii,  but  in  1958  at  least  15$  of 
the  herds  showed  evidence  of  infection.   This  represents  a  potential 
source  of  human  infection  and  may  account  for  the  greatly  increased 
number  of  cases  in  Idaho  during  the  present  year, 

4.  Cooperative  studies  with  various  State  health  departments, 
medical  schools,  and  veterinary  schools  indicate  that  Q  fever 
infections  in  man  and  animals  are  occurring  throughout  the  country. 
To  date,  10  new  States  from  various  parts  of  the  country  have 
reported  infections.  Many  States  have  reported  between.  10$  to  20$ 
of  herds  to  be  infected, 

5,  £,  burnetii  was  isolated  from  milk  samples  obtained  from 
New  Jersey  and  Ohio,  as  well,  as  from  Montana,   There  appear  to  be 
considerable  differences  between  strains  of  Q  fever  isolated  in 
various  parts  of  the  country.   The  virulence  of  these  strains  may 
contribute  to  the  epidemiology  of  the  disease  as  presently  observed. 


For  a  number  of  years  studies  on  the  metabolism  of  rickettsiae 
have  been  performed  by  numerous  investigators  who  assumed  they  were 
dealing  with  pure  preparations  of  rickettsiae.  Much  of  the  work  on 
the  enzyme  systems  of  the  rickettsiae  may  be  open  to  question, 
since  it  has  been  demonstrated  by  electron  microscopy  that  the  methods 
employed  in  purification  do  not  free  the  rickettsia  of  host  materials. 
By  employing  chromatography  it  has  been  possible  to  obtain  suspensions 
of  organisms  showing  no  contamination  with  host  material  and,  in 
consequence,  the  problem  of  rickettsial,  metabolism  should  be  rein- 
vestigated.  The  use  of  this  simple  procedure  will  facilitate  work 
on  rickettsial  metabolism. 
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The  widespread  occurrence  of  Q  fever  in  the  United  States 
and  in  southern  Canada  shows  this  infection  to  be  present  in 
animals  throughout  the  country s  constituting  a  potent  source  of 
infection  in  humans ,  The  presence  of  Q  fever  in  cattle  makes  it 
imperative  that  laboratory  and  field  studies  be  continued  in 
order  to  determine  the  best  methods  for  control,  of  this  disease 
in  both  human  and  animal  populations. 

Proposed  course; 

During  the  forthcoming  years  it  is  planned  to  continue 
epidemiological  investigations  of  Q  fever  throughout  the  United 
States  and  to  intensively  study  the  disease  in  Idaho,  It  is  not 
clear  what  animal  constitutes  the  source  of  infection  to  humans 
in  Idaho,  even  though  there  is  a  great  increase  in  the  number 
of  infected  dairy  herds.  Epidemiological  evidence  does  not 
incriminate  cattle  as  the  source  of  human  infection. 

Another  problem  to  be  studied  is  the  ability  of  Q  fever 
organisms  to  develop  resistance  to  antibiotics  by  residence  in 
a  host  which  is  being  fed  supplements  containing  antibiotics. 
Such  studies  are  suggested  by  the  failure  of  many  patients  in 
Idaho  to  respond  to  antibiotic  therapy. 

Studies  will  be  continued  with  chromatographic  purification 
of  rickettsiae  and,  following  harvesting  of  purified  suspensions, 
metabolic  studies  will  be  carried  out  to  determine  whether  all 
the  enzyme  systems  previously  thought  to  be  associated  with 
rickettsiae  are  indeed  associated  with  rickettsiae  and  not  with 
contaminating  material  from  host  tissues.  On  the  basis  of  results 
obtained  from  enzyme  studies  attempts  will,  be  made  to  constitute 
a  cell- free  medium  for  the  growth  of  rickettsiae. 
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Part  B.  Honors 5  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Philip,  Co  B. :  Evidence  of  masking  and  latency  in  the  fields  of 
insect  and  helminth  microbiology,,  Proe.  Symposium  on  Latency  and 
Masking  in  Viral  and  Rickettsial  Infections,  Univ.  of  Wisconsin, 
Sept.  4-6,  1957.   Burgess  Pub.  Co.,  Minneapolis,  Minn.  pp.  88-106, 
1958. 

Luoto,  L.:   Rickettsial  diseases  of  animals  transmissible  to 
children.  Pediatrics  22?  384-38?.  Aug.  1958. 

Weller,  T.  H„,  Witton,  H.  M„,  and  Bell,  E.  J.s  The  etiologic 

agents  of  Varicella  and  Herpes  zoster;  Isolation,  propagation, 

and  cultural  characteristics  in  vitro .  J.  Exp»  Med.  108s  843=868, 
Dec.  1958. 

In  press: 

Luoto,  L.s   The  epidemiology  of  Q  fever  in  the  United  States. 
Am.  J.  Pub.  Health- 


Honors  and  Awards  relating  to  this  projects 

Dr.  R.  A.  Ormsbee 

Courtesy  appointment  as  lecturer  at  Montana  State  University, 
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Project  Title;   Viruses,  virus  components  ,  and  virus  surfaces 

Principal  Investigator:   B.  H.  Hoyer 

Other  Investigators:   R.  A,  Ormsbee  and  D..  B„,Ritter 

Cooperating  Units: 

Man  Years  (calendar  year  1958): 
Total:         9.5 
Professional:   2.5 
Other:         7 

Project  Descriptions 

Objectives: 

The  primary  purpose  of  this  program  is  to  study  the  life 
cycle  of  mammalian  viruses  and  to  examine  their  components  and 
surface  characteristics  at  various  stages  of  reproduction. 
Ancillary  to  the  main  thesis  is  the  proposition  that  viral  pro- 
teins, being  noninfectious  prior  to  association  with  nucleic- 
acid  to  form  a  nucleo-protein  complex,  can  be  harvested  in 
satisfactory  yields  as  nonviable,  antigenic  material  suitable 
for  immunization  purposes.  Studies  are  made  with  polioviruses 
because  they  are  easily  adaptable  to  laboratory  procedures. 

Methods : 

The  methods  used  are  of  interest  primarily  because  polio= 
virus  is  labeled  with  P-*  to  identify  the  virus  and  the  virus 
nucleic  acid  and  because  column  chromatography  is  employed  to 
separate  the  virus  and  its  component  fractions.   Otherwise,  the 
methods  are  those  ordinarily  employed  in  virological  and  bio- 
chemical research. 

Major  findings : 

1.  Poliovirus  has  been  labeled  with  p32  so  that  the 
nucleic  acid  portion  of  the  virus  particle  and,  concomitantly, 
the  virus  itself  may  be  identified. 

Part  B  included   Yes  X    No 
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2.   Purified  poliovirus  has  teen  obtained  by  the  following 

methods   DEAE  eluate- » centrifuge  lOO.OOOG  90» >resuspend 

pellet  in  distilled  water > centrifuge  10SOOOG  20'- ^supernatant 

centrifuged  lOO^OOOG  90' >pelle*  contains  extremely  pure  polio- 
virus  with  tendency  to  form  crystalline  aggregates.   Preparations 
obtained  by  this  method  have  been  subjected  to  electron  microscopy,, 
and  it  is  apparent  that  this  material  is  pure  enoxigh  to  be  crystalliz= 
able„ 

3»   Poliovirus  prepared  by  this  method  agrees  in  all  respects 
in  degrees  of  purity  with  that  obtained  by  Schwerdt  and  Schaffer  in 
their  studies  on  crystallized  type  2  poliovirus, 

4.  Phosphorus- containing  compounds  and  proteins  from  normal 
cells  are  not  identical  with  phosphorus  compounds  and  proteins  ob- 
tained from  infected  cells.   These  normal  cell  constituents  can  be 
separated  from  the  viral  materials  by  centrifugation.   By  employing 
TEAE-cellulose  columns  rather  than  DEAE  columns  it  is  possible  to 
separate  normal  cell  constituents  from  viral  proteins. 

5.  Virus  has  been  treated  with  5.2M  urea  and  dissociated 
into  a  protein  component  and  a  nucleic  acid  component.   Complete 
dissociation  of  the  virus  is  obtained  with  8M  urea.   This  treatment, 
however,  so  adversely  affects  the  poliovirus  protein  that  it  is  no 
longer  capable  of  functioning  as  an  antigen.  Material  obtained  from 
virus  treated  with  5.2M  urea  appears  to  be  antigenic. 

6.  Dissociated  protein  is  eluted  from  columns  in  the  same 
way  as  whole  virus s   and  it  is  therefore  postulated  that  the  column 
behavior  of  poliovirus  is  determined  by  its  protein  coat. 

7.  When  poliovirus  is  treated  with  formaldehyde  and  sub- 
jected to  chromatography,,  types  1  and  3  poliovirus  do  not  change 
their  column  characteristics,  while  type  2  virus  changes  its  elution 
pattern.  Formaldehyde  changes  the  surface  characteristics  of  type  2 
virus  considerably  but  does  not  similarly  alter  the  surface  of 
types  1  and  3  poliovirus.   The  surface  changes  appear  before  any  of 
the  virus  is  killed.   The  reasons  why  type  2  virus  can  be  inactivated 
more  readily  than  the  other  two  types  may  be  associated  with  the 
surface  changes  noted.   The  reaction  of  formaldehyde  with  the  virus 
protein  is  therefore  not  a  single-step  reaction. 

Significance: 

The  results  which  have  been  obtained  indicate  that  poliovi- 
ruses  may  be  harvested  by  appropriate  methods  in  a.  state  of  purity 
which  would  allow  them  to  be  crystallized.  The  separation  of  virus 
into  nucleic  acid  and  protein  .indicates  that  it  would  be  possible 
to  obtain  antigenic  material  which  is  not  viable  simply  because  the 
protein  and  nucleic  acids  exist  as  separate  entities  rather  than  a 
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combination.  With  labeled  virus  and  the  appropriate  techniques 
it  should  be  feasible  to  harvest  from  infected  cells  virus  protein 
which  has  not  yet  been  combined  with  nuclei;  acid  and  which  would 
be  antigenic  in  the  absence  of  viability. 

The  results  with  formaldehyde  treatment  of  poliovirus 
indicate  why  there  is  such  a  difference  between  the  three  types  of 
poliovirus  with  regard  to  their  inactivation  and  their  subsequent 
antigenic  potency.  Without  pure  preparations  of  virus.,  it.  is 
impossible  to  observe  precisely  how  viricidal  agents  act  to  render 
viral  particles  innocuous. 

Proposed  course; 

It  is  planned  to  continue  the  present  experiments  along  the 
same  lines  with  a  view  toward  obtaining  pure  viral,  protein  and 
testing  it  in  suitable  immunologic  systems  to  determine  whether 
or  not  it  is  a  nonviable ,   potent  antigen  capable  of  inciting  the 
production  of  neutralizing  antibodies.   In  addition  to  this  more 
or  less  practical  result,  it  is  hoped  that  more  can  be  learned 
about  how  mammalian  viruses  proliferate  in  tissue-culture  cells 
and  at  which  stage  viruses  become  viable  through  association  of 
the  nucleic  acid  and  protein  portions. 
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Part  B.   Honors,  Awards ,  and  Publications 

Publications  other  than  abstracts  from  this  projects 

Ormsbee,  R„  A„  and  Melnick,  J.  L.:   Biologic  and  serologic  char- 
acteristics of  ECHO  viruses  from  West  Virginia.  J.  Immunol. 
79:  384-392.  Nov.  1957. 

Hoyer,  B.  H.,  Bolton,  E.  T.,  Ormsbee,  R.  A.,,  LeBouvier,  0. , 
Ritter,  D.  B.,  and  Larson,  C.  L.:  Mammalian  viruses  and  rickettsiae. 
Their  purification  and  recovery  by  cellulose  anion  exchange  columns 
has  significant  implications.  Science  127s  859-863.  April  1958. 

Bolton,  E.  T.,  Hoyer,  B.  H„,  and  Ritter >  D.  B. :  Stability  of 
ribonucleoprotein  particles  of  Escherichia  eoli.  Microsomal 
Particles  and  Protein  Synthesis,  Wash.  Acad,  of  Sci. ,  Washington, 
D.  C,  pp.  18-21.  1958. 

Honors  and  Awards  relating  to  this  project; 

Dr.  B.  H.  Hoyer 

Courtesy  appointment  as  lecturer  at  Montana  State  University, 
Missoula,  Montana. 
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Part  Ao 

Project  Title:  Brucellosis 

Principal  Investigator:  Dr.  Herman  B»  HcCullough 

Other  Investigator:  Dr.  Grace  A.  Beal 

Cooperating  Units:  None 


Han  Years  (calendar  year  1958)    Patient  Days  (calendar  year 
Total:  4-1/3  75 

Professional:  1=1/3 
Other:  3.0 


Project  Description: 

Objectives : 

The  objectives  of  this  project  are  broad  and  studies 
are  conducted  on  all  aspects  of  brucellosis,  including  the  nutrition^, 
metabolism8  and  enzymatic  make«up  of  the  organism,  mechanism  of 
action  of  antibiotics  on  the  organism,  factors  determining  virulence 
of  the  organism,  the  development  and  efficacy  of  prophylactic 
immunizing  agents,  field  studies  to  determine  the  occupational  hazard 
of  the  diseases,  epidemiology,  diagnosis  and  therapy  of  the  disease 
in  man0 

Clinical  studies  concern  diagnostic  criteria  for  the 
disease  in  man,  especially  in  borderline  cases  of  chronic  illness  in 
which  present  cultural  and  serological  techniques  fail  to  provide 
reliable  evidence  of  infection;  studies  of  the  pathogenesis  of  the 
disease;  and  the  evaluation  of  current  therapeutic  regimens. 
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Methods  Employed: 

The  Warburg  Technique  is  employed  ia  enzymatic  and 
metabolic  studies;  growth  in  a  synthetic  medium  is  used  for  nutrition 
experiments;  guinea  pig  inoculation  for  virulence  and  vaccine  studies; 
occupational ly  exposed  groups  for  epidemiological  studies;  human 
patients  for  studies  on  diagnosis  and  therapy. 


In  a  collaborative  study  with  members  of  the  Veterinary 
Department  of  Purdue  University,  Brucella  melitenais  (Old  World  type) 
was  found  to  produce  generalized  and  prolonged  infection  in  swine 
indistinguishable  from  that  produced  by  Brucella  suis.  Several 
strains  with  low  urease  activity  and  other  characteristics  of  the 
Mediterranean  type  of  Br.  melitensis  were  employed.  Each  strain 
possessed  minor  variant  characteristics  permitting  of  definitive 
recognition.  All  strains  emerged  from  swine  without  change  in  any 
characteristic.  In  particular  it  was  established  that  urease  activity 
plays  no  role  in  the  determination  of  pathogenicity  of  Brucella  for 
swine.  This  is  the  first  recorded  study  of  experimental  infection  of 
swine  with  classical  Br.  melitensis  (paper  in  press). 

In  a  further  collaborative  study  with  members  of  the 
Veterinary  Department  of  Purdue  University  it  was  established  that 
Brucella  neotomae  is  pathogenic  for  swine.  Infection  of  moderate 
degree  was  produced.  The  clinical  characteristics  were  not  different 
from  those  obtainable  with  Br.  suis. 

Studies  of  an  organism  isolated  from  a  genital  disease 
of  sheep  in  New  Zealand  and  California,  and  placed  in  the  genus 
Brucella  by  the  original  investigators e  have  been  completed.  This 
organism  does  not  have  the  characteristics  of  the  present  members 
of  the  genus,  is  totally  dissimilar  aatigenically,  and  should  not  be 
considered  a  member  of  the  genus  Brucella. 

The  difficulties  experienced  in  antigenic  typing  of 
Brucella  led  us  to  reinvestigate  the  antigenic  relationships  in  the 
genus.  These  studies  are  not  finished,,  but  data  to  date  indicate 
that  the  use  of  monovalent  typing  sera  has  confused  rather  than 
facilitated  typing  of  Brucella.  Our  data  establish  three  antigenic 
groups  of  Br.  malitensis,)  and  clearly  distinguish  the  American  type 
of  Br»  melitensis  from  Br.  abortus  and  Br.  suis . 
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Publications  other  than  abstracts  from  this  project: 

(1)  McCullough,  N.  B.:  Human  Brucellosis,  with  Special 

Reference  to  the  Disease  in  the  United  States, 
Ann0  No  Yo  Acad.  Sc.  70:  541»556e  June,  1958, 

(2)  McCullough,  N.  Bo  and  Beal,  G<,  A«:  The  Biological  Stability 

of  the  Genus  Brucella0  Bullo  Wld„  Hltho  Org.  19 •  725=737 
1958  o  — " 

(3)  Beal8  Go  Ao8  Taylor*  Do  Bo,  McCullough,  No  B.9  Claflin0 

Ro  Mo  and  Hutchings,  L=  Mo:  Experimental  Infection  of 
Swine  with  Brucella  Kelitensis  (Mediterranean  Type) » 
In  press  •»  AmD  Jo  Veto  Res0 

Honors  and  Awards  relating  to  this  project:  None 


Serial  No„  201 

la  Bacterial  Diseases 

2»  Hone 

30  Befchesd&e  Maryland 


FHS-KIH 

Individual  project  Report 

Calendar  Year  1958 


Part  A. 


Project  Title:  Basic  Studies  on  Staphylococcus 
Principal  Investigator:  Dr„  Herman  Bo  SfcCullough 


Other  Investigator:  Dr,  Elizabeth  Verder 
Dr0  Grace  Beal 


Cooperating  Units:  None 


Han  Years  (calendar  year  1958) 
Total :  1 

Professional:  7/12 
Other:  5/12 


Project  Description: 

Objectives : 

10  To  develop  an  objective  means  of  measuring  virulence 
of  Staphylococcia 

2«  To  determine  the  factors  responsible  for  virulence 0 

30  To  determine  the  significance  of  such  factors  in 
antibiotic  resistant  strains  and  the  relationship  (if  any)  between 
the  ability  to  develop  antibiotic  resistance  and  pathogenicity, 

4«>  To  study  the  mechanism  of  antibiotic  resistance  in 
Staphylococcus » 


Part  B  not  included „ 


Serial  KOo  201 


The  use  of  experimental  animals  and  tissue  cultures  in 
defining  overall  virulence B   and  in  study  of  individual  fractions 
or  products  of  the  Staphylococcus „ 

Use  of  physical  and  chemical  methods  in  fraction  of  the 
organism  and  its  products  to  allow  assessment  of  individual  factors 
in  pathogenicity  and  in  cell  injury <, 

Nutritional  studies  on  the  production  of  factors  concerned 
in  pathogenicity s   and  in  antibiotic  resistance 0 

Enzymatic  studies,  particularly  those  employing  the 
Warburg  technique,  for  determining  the  role  of  particular  enzyme 
systems  in  antibiotic  resistance  and  in  pathogenicity. 

The  techniques  of  immunology,,  genetics 8  bacterial 
transformation,  and  phage  induction  in  exploring  the  mechanism  of 
development  of  antibiotic  resistance,. 

Major  Findings; 

New  project. 

Significance  to  the  Program  of  the  Institute; 

The  Staphylococcus  has  become  an  important  public  health 
problem  due  to  the  rapid  development  of  antibiotic  resistant  strains 
and  their  spread  through  the  population,,  Control  of  this  situation 
is  dependent  on  the  acquisition  of  more  and  extensive  basic  information 
on  the  Staphylococcus  and  on  the  mechanism  of  antibiotic  resistance,. 
The  problem  of  antibiotic  resistance  is  not  limited  to  the  Staphylococcus 
but  is  currently  becoming  of  importance  in  other  groups  of  organisms „ 
Indeed 8  the  development  of  resistance  to  external  agents  is  a  funda° 
mental  phenomenon  in  biology  and  deserving  of  intensive  study.  The 
currently  described  project  is  designed  to  provide  basic  knowledge 
in  regard  to  the  Staphylococcus  in  particular a  but  also  concerns  the1 
broad  problem  of  induced  resistance  in  general* 

Proposed  Course  of  Project; 

As  described  above „ 
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Part  A, 

Project  Title:  Identification  of  Pseudomonas 

Principal  Investigator:  Elizabeth  Verder3  Pfa0D< 

Other  Investigator:  None 

Cooperating  Units:  None 


Man  Years  (calendar  year  1958) 
Total:   8/12 
Professional:  3/12 
Other:  5/12 


Project  Description: 
Objectives: 

a)  Identification  of  strains  for  other  scientists i 

b)  Orientation  of  scientists  in  methods  used  for  study  of 
biochemical  characteristics  of  various  species  and  for  serological 
typing o 

c)  Distribution  of  cultures  of  strains  of  various  species 
and  of  representative  serological  types  of  fea   aeruginosa  on  request 
to  research  scientists „ 

d)  Maintenance  of  a  large  collection  of  cultures  <> 


Part  B  not  included c 
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Methods  Employed; 

The  methods  which  we  have  employed  are  ones  developed 
or  modified  in  the  course  of  our  studies  on  the  classification  of 
Pseudcmonas;  the  studies  were  initiated  during  work  on  our  project 
on  diarrheal  disease  of  the  newborn  and  have  been  carried  on  for 
eight  years o  A  proposed  scheme  for  the  antigenic  analysis  of 
strains  of  Ps  „  aeruginosa  was  worked  out  and  has  been  employed 
successfully  in  identifying  strains  by  serological  typings 


Methods  have  been  established  for  use  in  the  identifiea^ 
tion  of  individual  strains  of  Pseudomonas  so  that  epidemiological 
surveys  in  relation  to  the  spread  of  resistant  3trains  may  be 
carried  out  successfully,, 

Significance  to  the  Program  of^tb^j:nstjLtufce: 

Methods  have  been  developed  for  studies  on  the  spraad 
of  a  group  of  antibiotic  resistant  organisms  of  medical  importances, 
particularly  in  infections  in  individuals  with  minimal,  resistance 
such  as  newborns,  the  aged,  children  with  leukemias  individuals 
with  extensive  or  deep  burns 9  etc0 


Further  work  should  be  pursued  when  the  pressure  of 
current  studies  lessens  or  additional  assistance  is  available <, 
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Part  Ac 


Project  Title:  Studies  on  Bacteria  Characterized  by  the 

Production  of  Reproductive  filterable  Granules 


Principal  Investigator:  Elizabeth  Verdera  Ph„Dc 


Other  Investigator:  Dr0  Alexia  Shelokov  was  co~investigator 
on  the  project  at  Cicsa  the  organisms 
were  isolated  and  any  reports  will  be 
made  joint ly0 


Cooperating  Units  %     None 


Han  Years  (calendar  year  1958) 
Total:  5/12 
Professional;  2/12 
Other:  3/12 


Project  Description: 

Objectives  % 

To  learn  more  about  1)  the  classification  of  bacteria 
capable  of  producing  reproductive  filterable  granules 9  2)  the 
environmental  changes  that  induce  the  formation  of  granules 9  3) 
the  potentialities  of  these  incomplete  filterable  organisms  in 
the  establishment  of  infectious  processes  and  4)  the  factors 
influencing  the  development  of  more  complete  cells  from  filtered 
particles o 


Part  B  not  included a 
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Through  the  use  of  special  mediaB  organisms  of  this 
type  have  been  isolated  from  the  peripheral  blood  of  several  patients 
with  illnesses  with  an  indefinite  diagnosis .  Methods  caasaonly 
employed  in  the  study  of  organisms  producing  L  bodies  and  the 
pleuro«pneumonia°like  (FPLO)  group  were  utilized,, 


More  detailed  studies  must  be  carried  out  before 
significant  findings  may  be  reported. 

Significance  to  the  Program  of  the  Institute; 

Organisms  with  similar  characteristics  have  been  recognised 
as  important  etiological  agents  of  animal  disease  for  many  years o 
Their  presence  in  extracts  of  tissue  and  blood  serum  collected  from 
infected  embryo  or  animals  and  used  inadvertently  in  the  preparation 
of  tissue  culture  media  has  increased  interest  in  the  development  ol, 
more  satisfactory  methods  for  their  detection  and  identification. 
Their  importance  in  infectious  processes  in  man  has  not  been  adequately 
assessed.  Since  several  species  of  Baeterioides  are  present  in 
large  numbers  in  the  intestinal  canal  of  man  and  animals s  some  of 
these  organisms  may  belong  to  closely  related  species  possessing 
filterable  granules  under  certain  circumstances  and  be  present  in 
the  peripheral  blood  frequently.  The  importance  of  the  group  to 
medical  scientists  is  emphasised  by  the  three  day  conference  sponsored 
by  the  N.  Y.  Academy  of  Sciences  to  be  held  in  January  for  discussion 
of  various  phases  of  studies  on  this  group  of  organisms;  Drs. 
Kiieneberger°Nobel  and  Edwards  of  London  and  Dr.  Freund  of  Copenhagen 
will  be  among  the  invited  participants. 


Ho  additional  work  will  be  carried  on  with  these  organisms 
until  the  studies  on  the  staphylococcus  have  been  well  established, 
unless  other  investigators  undertake  to  contribute  to  the  studies. 
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